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Decide on DuMont 


on the basis of... 


Microscopic look at the cathode surface 
reveals soft, even texture, necessary for 
efficient tube performance 


not too wet, not too dry— 
too light or heavy... 


Thi, CATHODE plays an important 
role as source of electron energy in the 
picture tube. Moisture content and 
texture of the cathode coating must meet 
rigid standards to insure maximum 


picture tube life. 


At Du Mont, exclusive processes 
are used for applying the cathode 
substance. The soft even texture 
achieved (see illustration) packs the 
effective emitting area (in circle) 


with extra electron power. 


The resulting brighter performance 
over maximum tube life tells you 
why Du Mont is the right 
replacement for any set. 


‘wedeant 
bitua dl om 
REPLACEMENT SALES, CATHODE-RAY TUBE DIVISION + ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. 
| | | 
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ADVANCE! Raise your earning power-learn 


pled 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We’ll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


/” Audio Oscillator 
ie 
National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Seund Systems and Teleph Cc i 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
and complete Television broadcast studios, lab- 
oratories and classrooms! 


Signal Generator 





, Engineering Firms 


You also 
receive this 
Multitester 


Superheterodyne Receiver 


FREE! RADIO-tV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and on actual 
Sample Lesson.-No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail. 


charges. 


This 
course also 
offered in Span- 
ish and Portuquese 





APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
IN CANADA: 811W. HASTINGS STREET, VANCOUVER, B.C 











LEARN BY DOING 


You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional quai- 
ity Multitester. 


No extra 


SAMPLE Lescos 


SON 


GET FACTS FASTEST! MAIL TO Md NEAREST YOU! 


(raail in envelope or paste on px 


NATIONAL SCHOOLS, Sept. 


4000 S. Figueroa Street 
Los Angeles 37, Calif. 


Send FREE Radio-TV Electronics boo 
lesson. No obligation, no salesman will cail 


NAME 
ADDRESS ____ 


Gr?.... — ZON 


ard) 


“ne-14 
323 West Polk Street 
Chicago 7, tlt 


id FREI imple 


BIRTHDAY — 


STATE — 


O Check here if interested in Resident School Training at Los Angeles. 


VETERANS Give Date of Discharge 





RADIO — 
ELECTRONIC 


Formerly RADIO-CRAFT @ incorporating SHORT WAVE CRAFT @ TELEVISION NEWS @ RADIO & TELEVISION* 


Hugo Gernsback CONTENTS JANUARY, 1954 
Editor and Publisher 
7th ANNUAL TV ISSUE 


M. Harvey Gernsback 
Editorial Dire Editorial (Page 33) 
Fred Shunaman Color TV Probler 
M 
Television (Pages 34-92) 
acter Scott Cc r Telev . Past. Present. Future 
Transmissior Lead-iIn for U.H.F 
Jerome Kats TV Channe Table {with Ante 
New U.H.F. Booster 
|. Queen FCC's Sterling War Mar 
Edit 
82-Channe! Cascode Tuner 
Matthew Mandi P ding Video I.F.s 
lelevis 
_— Sweep Trouble 
Charles A. Pheips e nq Horizontal Sweep 
Amplifier Probler 
Angie Pascale slevisior t's a nch (Eighth 
Production Manac Action) 
Wm. Lyon McLaughlin lasic C r TV (Part |\—Cc 
Tech tration Dir Booster Transmitter Increas 
Sol Ehriich PAodern 630 Circuitry 
Color Receiver Cire 
TV DX in 1953 
U.H.F. Design Pr 
General Manager TV Service Clinic conducte »y Matthew Mandl 
H.F. Pert an by Edward M. N ind Matthew Mand 
a , » Renlecament Guide by E. W. Scott 
1 Boosters 


Lee Robinson 
John J, Lamson 


G. Alique 
Circulation Manager 
st tf 1953 


Rationing Fidelity (Pages 106-112) 
Robert Fallatt High Quality Audio, Part V—More on Pick 


Radio (Pages 116-126) 


A More Atk + Atte stor: 
eA 
-_—- 


Adam J. Smith 
Direct t 


tor ' tor 


Member Test Instruments (Pages 136-138) 
Magazine Publishers Phase Shift O ator by Dorwin H. Harris 
Association ; 

ON THE COVER: ee ~ an (Pages 150-154) 
Unique study of Faye Emerson og 
as photographed directly in Departments 
color from the screen of an P lio M 
RCA color-mask TV tube. It was 
taken during one of the first of 
the recent experimental trans- 
missions with NTSC compatible 
standards 


Color eriagima < teay NAC 


Vol. XXV. No. 1 
MEMBER Audit Bureau of Circulations 


RADIO CLEC FRONICS Ja ary ) . a N l Put ‘ " thliy t i Gj "! elphi ». Pa Gert 
194s ' ‘out Office t Philadelpt "’ t ’ f Maret 
SU mst RIP TION wares In ft ada and U.S o a! of one year; $6.00 for two years 00 for three year single coples 30¢. All other 


r ear 
Execurive EDITORIAL and ADVERTISING QFEICES 4) rs troadwa New York 7 hone KEctor 2-8630. Gernsback Publications, Ir 


este ; Aliqu 
sUaschir Tions A rrest ‘ Raith Eleetront Su i ' ept cr nt t St Philadelphia 32. Pa., or 25 West Broadway, New York 

on On i ¢ ha tres encll Impresst m a re rapper. Allow one t h for change of address 
BRANCH ADVERTISING OFFIC ES: Chicas ? rth Sheridan Re ’ “he gers Park 4-8000. Los Angeles: Kalph W Harker and Associates, 1127 Wi shir 
MAidison ¢ San Francisco: Ralph W Harker and A lates <2 Market St.. Tel GaArfield 1-2481 FOREIGN AGENTS: Great Britain: Atias Publishing ar ) 
‘ lad ns ion EC 4 Australia: Meqiill's Agency, Melbourne Franee: Brentano's, Paris Ye Belgium Agence et Messageries de la Presse. Brussels Holland Tr 
Mees tede Greeee: International Hook & News Ager Athens Se. Afriea: Central News Agency Lid Johannesburg: Capetown. Durban, Natal. Universal Book Agency. Jot 
bure Middle East: Steimateky Middle Ka Agency. Jerusalem. India: Broadway News Centre, Dadar, Bombay 214 Pakistan: Paradise Book Stall, Karachi ( r 
Gerneback Pubticatior I Text and illustrations must not be reproduced without permission of copyright owners, POSTMASTER: If undeliverable send form 
bie HONtTOR, 25 Wert Broadwa New Yo '.N *Trademark registered U.S Patent Office 


RADIO-ELECTRONICS 





TELEVISION 
RADIO. 
ELECTRONICS | 


= D. 7. 1. WAY 


Above: 
Work over 


300 
fascinating 
experiments 
with this 
equipment 


1. Build over 3 900 for" 
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Multi-Meter— 
ten Television work. 
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rated, pron 
ut diagrams: 


ng your 
“mail coupon 


_or assistanc 
Es gu ssiness 
Build and keep this BIG DTI 
engineered TV set—easily 
converted to U.H.F. 


ector and 
tive movies— 


information-packed publication 


—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remark- 
able... practical ways to prepare to get into America’s 
amazing billion dollar opportunity field of TELEVISION- 
RADIO-ELECTRONICS. You'll see how to get into fas- 
cinating work that pays well that offers one of 
America’s most promising futures that enables you 
to start your own business almost ‘‘on a shoe string," 
if you prefer this to a job opportunity 
And above all, you'll get some GOOD NEWS especially 
welcomed by men anxious to earn REAL MONEY in this 
thrilling field. For you'll see that NOW you can get the 
kind of practical, laboratory-type training so desirable 
for making real progress in Television-Radio-Electronics 
AND WITHOUT LEAVING HOME 
You'll see that DeForest's Training, Inc. sends every- 
thing needed to set up your own HOME LABORATORY. 
You get and keep the same type of basic electronic 
equipment used in our modern Chicago Training 
Laboratories. You get home training that includes 
the knowledge and experience gained from train- 
ing thousands of students first hand in Chicago. 
And to top it all, you use DTI's amazingly 
effective and exclusive home training aid— 
INSTRUCTIVE MOVIES. But why not get the 
complete story? Mail coupon today for 
information-packed literature 


MODERN LABORATORIES 
If you prefer, get all your preparation 
in our new Chicago Training Lab- 
oratories—one of the finest of its 
kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information 
we have for you should 
prove very helpful. 
Mail coupon today. 


emperor. 
san lessons 
YMENT 
groduating 


SALES AN 
‘oda for the come 


Get this 


yeenssien 


Angie 


rT ee \ 


; Late 


DEFOREST’S TRAINING, INC. 
} 2533 N. Ashland Avenue, Chicago 14, lil 
1 8 would like your valuable information-pocked publication showing 
how ! can get started toward a good job or my own business in 
Television-Radio-Electronics. 


Dept. RE-1-K 


Age 
Apt 
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NEWEST LER 
g7 SEL 
FASTe phe te 


COMPOUND 
DIFFRACTION 
PROJECTOR 


Public Address 
Loudspeaker System 


setting new standards for 
VOICE PENETRATION 
AND MUSICASTING 


@ Greatly outperforms comparably sized 
reentrant horns 

@ Tremendous penetrating power and 
coverage at very low unit energy cost 

@ Exclusive E-V coaxial design and 
diffraction principle 

@ Peak-free response t 5 db to 10,000 cps 

@ Delivers 2'4 octaves more musical range 

@ Weather-proof, blast-proof, splash-proof 
Virtually indestructible 


Model 848 CDP. 25 watts. 16 ohms 
List Price, $65.00 Net, $39.00 


COMPARE 
POLAR PATTERN 
Sound distribution 
of COP exceeds 120 
at all frequencies up 
to 10,000 cps 


COMPARE 
RESPONSE ANDO 
EFFICIENCY 
Note extended high 
frequency range of 
CDP. Response is 
smooth, peak.tree 
+ 5 db to 10,000 cps 


Write for Free 
Bulletin No. 197 


SlechoYorce 


421 CARROL ST. * BUCHANAN, MICHIGAN 
Export, 13 E. 40th St., New York 16, U.S. A. Cables: Ariab 


*Pat. Pend, 





THE RADIO MONTH 


The Jim Creek Valley installation as see 


BIGGEST TRANSMITTER inthe 
world went into operation at Jim Creek 
Valley, Washington on November 17 
Constructed for the U.S. Navy by RCA, 
it has a power of 1,200,000 watts (1200 
kw). With it, the Navy can 
cate instantly with any of its 
any point on the globe using c.w 
frequency from 14.5 to 35 ke 
The transmitter itself is composed of 
two identical units operated in parallel 
Kither can be used independently if the 
other should be put out of service 
The antenna—stated to be the largest 
ever erected—is strung between twelve 
200-foot towers erected along the crests 
of two 3,000-foot mountains which en 
close the valley on the north and south 
The ten antenna zig-zag 
and forth between the towers, covering 
an area of 435 acres with active radiat 
ing elements. Because the mountain 
crests not exactly parallel, the 
spans vary in length from 5,640 to 
8,700 feet. Like the transmitter, the 
antenna is divided in two, either half 
of which could be used independently 


communi 
units at 
on any 


spans back 


are 


DR. HERBERT EUGENE IVES, TV 
pioneer, whose research resulted in the 
first American public demonstration of 
television in 1927, and who also devel 
oped three-dimensional pictures, died 
on November 13. He was 71 years old 

At the end of World War I, Dr 
joined the technical staff of Bel! 
His first work 
in the field of photoelectric cells and 
their applications to the communication 
industry. He was in charge of the gen- 
eral development of picture transmis- 
sion over telephone lines which was first 
used In 1924. 


Ives 
Tele 


phone Laboratories. was 














Dr. Herbert Eugene Ives 


Following this, Dr. Ives had charge 
of the investigation of television whic! 


resulted in the first demonstration ir 


April, 1927. Two months later television 


images in color 
using three transmission lines, 
each primary He 
member of the technical 
staff at Bell Telephone Laboratori 


until his retirement in 1947. 


were 
one for 
color. remained 


and researc! 


COLOR TV PICTURE TUBES « 
soon represent the entire pi 
production of -Crosley’s Batavia, | 
tube plant 
will discontinue 
black-and-white 


ture tube 


the 
picture 
plant by February 
Production of 


productior 


Lawrence tube 


the 


demonstrated, 


a 


Crosley has announced they 


tube at that 


called the Chromatron, has been started 


at the plant in very small quantities 


and is expected to reach 100 color tubes 


a day by February. From then on, Cros 
ley will buy all its black-and-white pic 
ture tubes from other tube makers 
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). Use on 
i. Not oh 
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It was way back in 1945 

that Raytheon, the first tube 

manufacturer to recognize 
the Service Dealers’ need for help in combating 
public mistrust, provided that help through the 
Raytheon Bonded Electronic Technician Program. 
For the past nine years 
this Raytheon support has 
helped many thousands of 
Service Dealers gain cus- 
tomer confidence and good 
will -—— substantially in- 


wtY'Re 
4 815 


%» 


eee | 


—_ 


crease their volume and profit. 

Today, with the addition of television, the 
Raytheon Bond is more important than ever. 
And today, as always, if you can qualify for it, 
your status as a Raytheon Bonded Electronic 
Technician costs you not one cent. It is 
Raytheon’s investment in your future. 

If you’re interested in making more money, 
ask your Raytheon Tube Distributor to tell 
you about the Raytheon Bonded Program. 
He'll be pleased to tell you how this powerful 
sales stimulator can help you. 


RAYTHEON MANUFACTURING COMPANY 


mim RAYTHEON MAKES ALL THESE 
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HERE’S A WELL-KNOWN 


TV HANDYMAN 


Just press the button and spray 


on a tough, quick-drying di- 


electric Acrylic coating 

KRYLON Acrylic coating helps 
prevent corona when sprayed on 
high voltage coil and insulation, 
the socket of the high voltage 
rectifier, and component parts 
of the rectifier circuit 

KRYLON Acrylic coating*, when 
sprayed on antenna and lead-in 
connections, effectively seals out 
air, mousture, dirt prevents 
pitting and keeps picture at peak 
quality 


KRYLON CUTS DOWN SERVICE 
CONTRACT CALLS... INCREASES 
YOUR PROFITS...AND IS THE NA- 
TIONS LARGEST SELLING ACRYLIC 
COATING FOR TV AND RADIO. 


TECHNICAL CHARACTERISTICS: 


Dielectric 
cycles 
Dielectric strength 400 to 800 

Electrical resistance 10!” ohms/cm 
Available from TV Jobbers everywhere, 


constant-.2.8 to 2.4 (1,000 


ad 





KRYLON, Inc., Phila. 46, Pa. | 


nductive Brix i 
y Black, and applian “ 


available ia nor 


sminum, 





THE RADIO MONTH 
THIMBLE SIZE TRANSISTOR 100 


times as powerful as present commer- 
cially available types has been devel 
oped by the Minneapolis Honeywell 
Regulator Co. 

Dr. Finn J. 
aid the new 


of 20 


Larsen, research director, 
power unit, which has 
watts, would do 
possible with the low-output type 
should greatly expand 
transistor 


an 
output work not 
and 
the range of 
uses 


Thimble-size power-type transistor. 


aircraft electronic fuel 
vauge making use of the new transistor 
has already been built by the company, 
though the transistor is not yet in com 
mercial production, built 
pilot-line basis. 

The new transistoz’s power output of 
20 watts contrasts with that of 20 hun 
dredths of a watt for present commer 
cial types. This greater power enables 
it to do things heretofore impossible 
with transistors, such as the operation 
of motors, valves, relays, etc. 

The key to Honeywell’s development 
of a power-type unit was the discovery 
of an effective means of removing heat 
from the germanium-alloy junction. 


MICROWAVE WIRING method that 
may revolutionize the production of 
television links and aircraft radar de- 
will be made available to 
tronic manufacturers. 

The technique, called 
was developed by Federal Telecommu- 
nication Laboratories, Nutley, N. J., a 
division of IT&T. 

As described in RADIO-ELECTRONICS, 
May, 1952, the equipment differs 
radically in design from conventional 
microwave circuitry. In conventional 
circuits, radio waves travel inside a 
highly polished tube, while in their 
Microstrip equivalent they are carried 
by metal strips etched on a thin sheet of 
metal. With the new device, costly wave 


A prototype 


being on a 


vices elec 


Microstrip, 


_Microstrip receiver weighs 5 pounds. 


guides be eliminated 


VIDEO TAPE RECORDING 

proved to be an accomplished fact 

by RCA at the Davi 
Sarnoff Research Laboratories at Prince 
ton, December 1. 

Pre-recorded 

were shown 
programs 


may virtually 


demonstration 


television programs 


and compared with live 
on-the-spot recordings 


Both black-and-white 


and color recordings were demonstrated 


and 
of live programs 


The black-and-white recording was 
noticeably different from a live pro 
gram. Some difference could be noted 
between the live color program and th« 
simultaneous displayed di 


not 


recording 





Dr. Harry F. Olson, standing, and W. D. 
Houghton demonstrate the equipment. 


rectly beside it. The recording obvi 

ly had more white light in it, however, 
and an adjustment of the color contro 
might possibly have matched the color 
much more closely. 

The tape was described as the same in 
composition as that used for 
sound. For black-and-white, a quarter 
inch tape is employed; for color, a half 
inch tape. There 
monochrome—one for the video 
for sound—and five for color 
for red, green, blue, syne and sound 
tape runs at 30 feet per 
inches per second, or 20 miles per hour) 

Among the advantages 
video tape recording are immediate 
availability of the recording, 
equipment and (if the tape is re-used 
many times) cheapness. Present 
scope recording methods require pho 
tographing the screen, developing and 
printing the film, and scanning the film 
with a TV camera. The process is esp¢ 
cially time-consuming and difficult for 
color photography. 

The equipment is still in the develop 
mental stage. Dr. Elmer Engstrom, who 
conducted the demonstration, estimated 
that it could be in commercial produc- 
tion in about two years. Certain steps 
such as re-transmission of color record 
ings—have not been worked out as yet 
Brigadier-General Sarnoff, 
present at the demonstration, pointed 
out that these steps were simply 
ters of working out details and pre 
sented no new problems. He also con 
firmed that the of recording—if 
the tape is re-used 25 times 
one-tenth that of kinescope 
recording for black-and-white and ons 
twentieth for color. END 
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are two track for 
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cost 
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Want To 
DOUBLE YOUR PAY? 


Edward H. Guilford 
Executive Vice President 
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TELLS HOW. WERE 1S YOUR GUARANTEE TELLS HOW... 
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TO TRAIN AND COACH You AT within 90 days after completing pbc: JOB-FINDING SERVICE 
Noses te SPARE TIME UNTIL YOUGET Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 


YOUR FCC LICENSE nan 2 ee se 


If you have had any practical experience—Ama- oo Bennet tert 
teur, Army, Navy, radio repair, or experimenting. righ Bb ae nis decoy 
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ee GETS BROADCAST 











Zoo 


Employers Make JOB OFFERS Like These 
to Our Graduates Every Month! 


Letter from nationally-known Airlines We would also appreciate if you 
would place the following additional advertisement in your bulletin 
Wanted—Superintendent of Communications Salary $666.66 per month 


i 


GETS AIRLINES JOB 


Emve 


mOoexr 
ft 


TH ALL LES 
SONS AND FINAL 
Ts 


=~ 











Letter from nationally known airplane manufacturer We need men with 

electronic training or experience in radar maintenance to perform opera 

tional check-out of radar and other electronics systems starting salary Your FCC 
amounting to $329.33 per month 

Letter from nationally-known Airlines We are contemplating placing 

an Airline Ground Radio Engineer Starting salary $385 per month 

These ore just a few examples of the job offers that come to our office 

periodically. Some licensed radioman filled each of these jobs .. . it 

might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN ™ CLEVELAND INSTITUTE OF RADIO ELECTPONICS 


SECURED IN A FEW HOURS OF STUDY WITH whi Desk RE-60—4900 Euclid Bidg 
OUR COACHING AT HOME IN SPARE TIME | Cleveland 3, Ohio 


(Address to Desk No. to avoid delay.} 





Ticket is re jnited all radio 
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fields as proof of your techni: ability 














Name and Address License Lessons 


Lee Worthy 2nd Phone 16 
2210', Wilshire St., Bakersfield, Calif | want to know how | can ge 
Clifford E. Vogt ist Phone 20 Send me your FREE be 
Box 1016, Dania, Fla tions (does not cover ms 
Francis XM. Foerch ist Phone 8 sample FCC-type exam and the 
38 Beucler Pl.. Bergenfield, N. J FCC License Information. Be s 

S Sgt. Ben H. Davis ist Phone 28 Engineering Course 
317 North Roosevelt, Lebanon, tit 
Albert Schoet! 2nd Phone 23 Name 
110 West [ith St., Escondido, Calif 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS AcGrese 


Cari E. Smith, E. E., Consulting Engineer, President City 


‘ Z 
Desk RE-60, 4900 Euclid Bidg., Cleveland 3, Ohio 


Paste on two cent postcard or send a 
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EW 
Certified Quality Service ee is 
Business Builders ames. 
SIGNS...POSTALS QUALITY SERVICE DEALER 
...AD MATS 


GET THIS CATALOG 


TIE IN even stronger with your Certified Quality 
Service campaign in LIFE and POST. Tell your cus- 
tomer again and again. You offer him the quality serv- 
ice and fair charges that spell C...Q...S. Win his con- 
fidence and you win his business. Along with your 
CQS tags and displays, use your new CQS illuminated 
indoor sign . . . flange sign... postals .. . and ad mats. 
You'll be proud of them. They are modern, dignified, 
economical . . . and their COS message sells hard. See 
them at your CBS-Hytron distributor's. Or write for 
CQS-10 catalog. But act now! 


| anes Som ) NEED MORE CQS TAGs? 


With your 3-line imprint, they are priced low: 
250 for $2.25, 500 for $3.50, 1000 for $6.00. 
Order from your distributor .. . or direct. CQS- 10 Catalog also features 
3 direct-mail postals . . . 9 ad mats. 


 s 2s sf & Ff FF F Ff S S.LUmDlhLUmelmLUmDO.LUmDO.LUDlLUDE.LUDlLUDe.LUD.LUD.LUD.LUmDe.LULUD.LUD.LUDSl.L.UD.LUD.LUG.LlLUM. UG COU LU. OU CO 


DAY 
@® 69°7eR! 10 SOCKET LOCATORS with 20 miniature tubes 


During January and February. Order 20 CBS-Hytron 
miniature tubes. Your distributor will give you this 
package of 10 new CBS-Hytron Socket Locators. With 
them, plugging miniatures into hard-to-locate sockets 
is easy. Socket Locator slips over pins of tube (7-pin or 
9-pin). Key of Locator finds socket . . . guides tube into 
it, quickly. Save time and temper . . . take advantage 
of this limited offer. See your CBS-Hytron distributor. 


NEW...FREE CBS-HYTRON CRYSTAL DIODE MANUAL 
Complete, down-to-earth, 8-page manual on crystal diodes. Three 
parts: 1. Advantages and construction. 2. Complete data, 38 types. 
3. Selection and application. Profusely illustrated. Ten basic cir- 
cuits. Gives you all the crystal-diode information you have been 
seeking. FREE... from your CBS-Hytron distributor . . . or write 
direct. seer a om rote 
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CBS-HYTRON Main Office: Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc, 


Manvtocturers of A member of the C8S family . . . CBS Radio + CBS Television 
Receiving Tubes Since 1921 Columbia Records, inc. * CBS Laboratories « CBS-Columbia © ond CBS-Hytron 
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How I foxed 
the Navy 


by Arthur Godfrey 
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The Navy almost scuttled me. I shudder to 
think of it. My crazy career could have ended 
right there. Who knows, I might still be bum- 
ming Chesterfields instead of selling them. 
To be scuttled by the Navy you've either 
got to do something wrong or neglect to do 
something right. They’ve got you both ways. 
For my part, I neglected to finish high school. 


Ordinarily, a man can get along without a 
high school diploma. Plenty of men have. But 
not in the Navy. At least not in the U. S. Navy 
Materiel School at Bellevue, D. C., back in 
1929. In those days a bluejacket had to have 
a mind like Einstein’s. And I didn’t. 


“Godfrey,” said the lieutenant a few days 
after I'd checked in, “either you learn mathe- 
matics and learn it fast or out you go. I'll give 
you six weeks.” This, I figured, was it. For a 
guy who had to take off his shoes to count 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 2877-K, SCRANTON 9, PENNA. 
Without cost or obligation, send me “HOW to SUCCEED”’ and the booklet about the course BEFORE which | have marked X 


C) Petroleum — Nat'l Gas 
C) Pulp and Paper Making 


ART OC Heating 

© Commercial Art OC) Painting Contractor 

© Magazine 'liustrating (C) Air Conditioning (C) Plastics 

CJ Fashion Iliustrating © Electrician 

0 Cartooning BUSINESS 

O Sketching and Painting © Business Administration 

C) Show Card and Sign Lettering (2 Certified Public Accountant 
AUTOMOTIVE OC) Bookkeeping and Accounting 

© Automobile, Mechanic 0 Office Management 

OC Auto Elec. Technician (© Stenography and Typing 

OC) Auto Body Rebuilding © Secretarial 
and Refinishing © Federal Tax 

© Diesel—Gas Engines OD Business Correspondence 
AVIATION CO Letter-writing Improvement 

C) Aeronautical Engineering Jr. () Personnel and Labor Relations 

C Aircraft Engine Mechanic O Advertising 

C) Airplane Drafting 
BUILDING 

© Architecture 

© Arch. Drafting 

* © Building Contractor 

© Estimating 

© Carpenter and Mill Work 

C) Carpenter Foreman 

C) Reading Blueprints 

©) House Planning 

() Plumbing 


©) Managing Small Business 

C) Ocean Navigation 

OC) Sales Management 

OC) Shor< Story Writing 

() Creative Salesmanship 

0 Traffic Management 
CHEMISTRY 

D Chemical Engineering 

© Chemistry 

©) Analytical Chemistry 





City 


CIVIL, STRUCTURAL — HIGH SCHOOL 
ENGINEERING 

OC Civil Engineering 

() Structural Engineering 

(C) Surveying and Mapping 

() Structural Drafting 

C) Highway Engineering 

OC Reading Blueprints 

O Construction Engineering 

OC) Sanitary Engineering 
DRAFTING 

© Aircraft Drafting 

= (CD Architectural Orafting 

© Retail Business Management ©) Electrical Dratting 

() Mechanica! Drafting 

©) Structural Drafting 

©) Sheet Metal Drafting 

() Ship Drafting 

OC Mine Surveying and Drafting 
ELECTRICAL 

© Electrical Engineering 

OC) Electrician 

© Electrical Maintenance 


Name —___Age_—_—___Home Address. 


above ten, it was an impossible assignment. 


I was ready to turn in my bell-bottoms. But 
an ad in a magazine stopped me. Here, it said, 
is your chance to get special training in almost 
any subject—mathematics included. I hopped 

, ore 
on it. Within a week I was enrolled with the 
International Correspondence Schools studying 
algebra, geometry and trig for all I was worth. 


Came week-end liberty, I studied. Came a 
holiday, I studied. Came the end of the six 
weeks, I was top man in the class. Within 
six weeks I had mastered two years of high 
school math, thanks to the training I'd gotten, 


I.C.S. made the impossible —easy! 


GET EXPERT 2 FREE BOOKS Free, illustrated catalog on career that interests you. Also 36-page, pocket- 
GUIDANCE size guide to advancement, “How to Succeed.” Just mail the coupon! 


I.C.S., Scranton 9, Penna. 


. 
C) Electrical Drafting POWER 


C) Electric Power and Light Combustion Engineering 
© Lineman Diesel — Electric 
Electric Light and Power 
) Stationary Steam Engineering 
C) Stationary Fireman 
RADIO, TELEVISION 
COMMUNICATIONS 
Practical Radio—TV Eng’ ring 
Radio Operating 
Radio and TV Servicing 
Television — Technician 
Electronics 
Telephone Work 
RAILROAD 
Locomotive Engineer 
Diesel Locomotive 
Air Brakes Car Inspector 
Kailroad Administration 
TEXTILE 
Texiile Engineering 
Cotton, Rayon, Woolen Mfg 
) Gas—Electric Welding Carding and Spinning 
) Heat Treatment — Metallurgy Warping and Weaving 
) Sheet Metal Work Loom Fixing Throwing 
) Sheet Metal Pattern Drafting Finishing and Dyeing 


-) Refrigeration Textile Designing 


C) High School Subjects 

() Mathematics 

() Commercial 

(J Good English 
MECHANICAL 
AND SHOP 

2 Mechanical Engineering 

C) Industrial Engineering 

C) Industrial Supervision 

CJ Foremanship 

() Mechanical Drafting 

C) Machine Design-Drafting 

() Machine Shop Practice 

©) Tool Design 

C) Industrial instrumentation 

() Machine Shop Inspection 

() Reading Blueprints 

() Toolmaking 

| 

{ 

if 

( 
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Occupation __ 








Canadian residents send coupon to International Correspondence Schools Canadian, Ltd . 
Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces 


—_—. Working Hours A.M. to P.M, 
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echele bbicinc emis. 
uni-directional, one transm 
Ch. 2 to 13 or Ch. 2 to 83. See and 


If UHF is available or expected, install Teltex 
Band Conical-V-Beam” series. The perfect for | 
hi-gain ... hi-F-to-B all-band one transmis 
array with automatic transition from low te hi’ 
with no lossy “distribution” pads, 


“Conical-V-Beams” are designed for easy stack 
required for your particular reception area. 
“C-V-B” for pri-area, 2 bay “C-V-B” for sec-area, 
“C-V-B” for fringe "TV pice a 4 bay “C-V-B” d 


not provide a usable TV pict¥re, TV reception is either 
impossible or impractical! ~ ope” 


Broadbanded single channel highest galt i-FtoB | 


yagis also available from Telrex Antenna Headquatters, 
builders of world renowned cofimunication yagis for - 
amateur or Commercial use. 


ULTRA-HI GAIN UHF 
“CONICAL-V-BEAM” MODEL 84 


® Four bay uni-directional array 


@ All in-phase signa! addition at all 
frequencies with no lobe splitting 


@ All-cluminum light weight and rugged 
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CHAMPION-FOR-DISTANCE 
MODEL 8X-TV* 


The Ultimote in long distonce arrays. Guaranteed 
Epertorm ony antenna or combination of 

y When used with Duo- 

ines it comprises the vitimate from Ch, 

2 t6 8S Uneqvailed for reception up to 200 miles. 





PRE-ASSEMBLED, PRECISION TUNED 
5-ELEMENT YAGI 
e High gain, 
broad-band 
response 


e Excellent 
300 ohm 
impedance match. 
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L. C. Lane, 8.S., 
President 
Executive Direct 


NO EXPERIENCE 


NECESSARY 


PY LEARN TELEVISION aT HO 


"adi Teevison Training Associa on 
: Pierce School of Radio & 


Television 


balld afi this 
ment ane 

mere! Everything 
yours te keep. 


VETERANS 


MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS 
UNDER NEW G.I. BILL! If discharged after June 27, 1950 
— CHECK COUPON! Also approved for RESIDENT TRAIN- 
ING in New York City... qualifies you for full sub- 
sistence allowance up to $160 per month. 


Yeu 
equip 








EXPERT FM-TV TECHNICIAN TRAINING! 


My FM-TV Technician Course can save you months of train- 
ing if you have previous Armed Forces or civilian radio experi- 
ence! Train at home with kits of parts, plus equipment to build 
BIG SCREEN TV RECEIVER, and FREE FCC Coaching 
Course! ALL FURNISHED AT NO EXTRA COST! 








NEW! PRACTICAL TV CAMERAMAN & STUDIO COURSE! 


(or men with previous radio & TV training) 
I train you et home for an exciting big 
pe job as the man behind the TV camera. 

fork with TV stare in TV studios or 
“on location” at remote pick-ups! A spe- 
cial one-week course of practical work on 
TV studio equipment at Pierce School of 
Radio & _ our associated resident 
school in New York City, is offered upon 
your graduation 


FREE FCC COACHING COURSE! 


Quatirirs you For Hicuer Pay! Given to all my aol AT NO 


TRA COST after TV Theory and Practice is ys se 
qualify for the TOP JOBS 1 in Radio-TV that demand an 


ie 


Licoanel Ful) training and preparation at heme for your FCC License. 
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OPTIONAL: TWO WEEKS TRAINING 
IN NEW YORK CITY AT NO EXTRA COST 


You get two weeks, 50 hours, of intensive Laboratory work on 


ware 


modern electronic equipment 
York City—Pierce School of Radio and Television. And I give 
you all ths AT NO EXTRA COST 
your home study training in the Radio-FM-TV Technician course 


at our associated school in New 


whatsoever, 


after you finish 


and FM-TV Technician Course 





RADIO-TELEVISION TRAINING ASSOCIATION 


52 East 19th Street, New York 3, N. Y 


1 by the State of New York 


Approved by the VA 


954 


Thousands of new jobs in TV are opening up in every state 
as new stations go on the air. You too can take your place 
in America’s booming TELEVISION and Electronics in- 
dustries...enjoy the success and happiness you always 
wanted. Keep your present job while I prepare you at home 
for a life-time career as a trained WV Technician. You 

-by-doing” with the actual parts and equipment I 
send you... the same successful methods that have helped 
hundreds of men — many with no more than grammar 
school training — master television! 


ENOUGH EQUIPMENT TO SET UP YOUR HOME LABORATORY! 
As part of your training, I give you ALL the equipment 
oe need to prepare for a BETTER PAY TV job. You 
wild and keep a professional GIANT SCREEN TV RE- 
CEIVER oma with big picture tube (designed and 
engineered to take any size up to 2l-inch)...also a 
Super-Het Radio Receiver, RF Signal Core rrator, Com- 
bination Voltmeter-Ammeter-Ohmmeter, N Telephone 
Transmitter, Public Address System, AC DC Power Sup- 
1 hin ied including all tubes 


start you can earn extra money whi 

wrepairing Redio-TV sets for friends and neigh- 

. Many of my students earn up to $25 a week... pay 
entire training from spare time coraings .. Start their 
profitable service business. Mail coupon 

and find out for yourself what a TV career can do for you! 


MAIL COUPON TODAY! 


MY 4 FREE AIDS SHOW YOU 
Bow AND WHERE TO GET A 
= BETTER PAY JOB IN TELEVISION! 

See for yourself how 


a” simple, practical 
methods make. suc 


. cess easy. 
J] 


os SALESMAN WILL CALL! 


Mr. Leonard C. Lane, President 

RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th St., New Yerk 3, N. Y. De R-1B 
Dear Mr. Lane: Mail me your NEW FREE BOOK. FREER 
SAMPLE LESSON, and FREE aids that wi how me how I 


can make BIG MONEY !N ERLEVISION, I understand I am 
under no obligation and no salesman wi a 


(PLEASE PRINT PLAINL’ 
NAME 
ADDRESS 


Ciry. ZONE STATE 


1 AM aereneeven IN 
VETERANS! Che 


( for Training nder 


k here 
NEW 
G.I. B 's 





gives 


BETTER 
UHF 
RECEPTION .... 
"ANACONDA" 


finest UHF Foam 


Polyethylene transmission 
line 


NO MOISTURE 
PROBLEMS! 


NO TERMINA 
TION PROB 
LEMS! 


EXTREMELY 
LIGHTWEIGHT! 


LOW 





ATTENUATION! 


Has ell channel reception for 
both UHF and VHF 


We hove a UL approved universal type * py 
Arrestor’’ for use with all Anaconda UHF lines 
other types of flat or round TV wires. A stripper for 
easy installation is also available 
Write for Samples and New 
Descriptive Litercture 


Sold through recognized jobbers only! 


National distributors and warehouse 
fo ANACONDA densheath televis 


4 rad wires ond cobles 


Cniivanbta/ <3 
WIRE & SUPPLY CO. 


2850 Irving Park Road + Chicago 18, til 





RADIO BUSINESS 


Merchandising and Promotion 
Aerovox Corporation, New Bedford, 
Mass. designed a new Ceramic Center 


display and dispenser cabinet which 
holds 700 window cartons of the com- 
pany’s ceramic capacitors. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., in co-operation with its 


Boston area distributors, held a lecture 
for service technicians in Boston. Bill 
Ashby, staff lecturer of Raytheon, out- 
lined the company’s new Service Saver 
plan which tells the service technician 
how to save time on service calls and 
how to build good will and extra busi- 
ness with his customers. 

Finney Co., Cleveland antenna man- 
ufacturer, set up an exhibition of its 


antennas in a Fort Wayne, Ind. depart- 
ment store in conjunction with the 


opening of WKJG-TV, new Fort Wayne 
TV station. The company followed up 
with an advertising campaign over the 
new station. 

Alliance Manufacturing Co., Alliance, 
©., reported considerable success with 
tne fall advertising campaign on its 
Tenna-Rotor and other TV accessories, 
according to John Bentia, Alliance vice 
president. An independent survey re 
ported that the company ranked 16th 
among national TV spot advertisers 
Mr. Bentia also announced that the 
company’s tie-in promotion with the 
Milwaukee Braves on the Alliance u.h.f 
converter last fall in the Milwaukee 
area was highly successful. 

Simpson Electric Co., Chicago, re- 
cently sponsored a series of lectures 
for service technicians in Northwestern 
cities. Lloyd Austin, assistant chief en- 
gineer for Simpson, demonstrated the 
use of Simpson equipment in TV align 
ment. 

Javex, 
new plastic 


Redlands, Calif., signed a 


promotional p age for 


distributors who carry its 
plates and other products 

Cornell-Dubilier, South Plai 
N. J., developed a new compartment 
type, plastic, hinged-cover case for ar 
assortment of 76 of its most 
Cub capacitors. 

Ram Electronics, Irvington-on-Hud 
son, N. Y., held another in its series of 
forums for service technicians in the 
St. Louis area under the joint sponsor 
ship of its distributors in that territory 

Jensen Industries, Chicago, issued a 
new pocket-size booklet for service tech 
nicians telling how they can add $240 
a year to their income by selling just 
one Jensen needle per day 


popular 


Production and Sales 

RETMA reported the sale of 7,522,862 
cathode-ray tubes and 347,152,450 re- 
ceiving tubes for the first 9 months of 
1953. This conipares with 3,908,745 
ode-ray tubes and 245,689,629 receiving 
tubes for the 1952 period. RETMA an 
nounced that 5,524,370 TV sets and 
10,149,163 radios had been produced in 
the first 9 months of 1953. This compares 
with 3,670,590 TV sets and 7,528,412 ra- 
dios produced in the 1952 period. The as- 
sociation also noted that 4,300,360 TV 
receivers and 4,526,186 radios (exclud- 
ing car radios) were sold at retail dur- 
ing the first 9 months of 1953 
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the only COMPLETE catalog 
for Everything in TV, Radio 
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The World’s Largest Stocks 


@ TV and Radio Parts 

@ Test Instruments 

@ High-Fidelity Equipment 

@ Custom TV Chassis 

@ AM, FM Tuners and Radios 
@ Recorders and Supplies 

@ P.A. Systems, Accessories 
© Amateur Station Gear 

© Builders’ Kits, Supplies 

@ Equipment for Industry 


Fastest Service 
in Electronic Supply 


SEND FOR THE LEADING 


ELECTRONIC 
BUYING GUIDE 


NEW HOME OF 
ALLIED RADIO 
ultra-modern facilities 


TO°SERVE YOU BEST 
| 
——— } en _——— 


EASY PAY TERMS 


Use ALLIED'S liberal Easy 
Payment Plan 


To keep up with developments in 
High-Fidelity and TV, look to 
ALLIED. Count on us for al! the 
latest releases and largest stocks 


-only 10% 
down, 12 months to pay — 
no carrying charge if you 
pay in 60 days. Available 
on Hi-Fi and P.A 


recorders, TV chassis, test 


of equipment in these important 
fields 
Fidelity or Television 


units If it's anything in High- 
we have if 


instruments, Amateur gear in stock! 


1954 


TV and Hé-Fi SPECIALISTS © 


value-packed 


1954 ALLIED 


268-PAGE CATALOG 


SEND FOR IT TODAY 


Get ALLIED’S latest catalog— 268 pages 
packed with the world’s largest selection of 
quality equipment at lowest, money-saving 

prices. See all the latest releases in custom TV 

_ chassis, TV antennas and accessories; AM and 
FM-tuners and radios; everything in High-Fidelity 
custom components; latest P. A. Systems and 
accessories; recorders and supplies; Amateur 
receivers, transmitters and station gear; 
specialized industrial electronic equipment; 

test instraoments; builders’ kits; huge listings 

of parts, tubes, tools, books —your choice 

of the world's most complete stocks 

of quality equipment. ALLIED gives you 

every buying advantage: speedy ship- 

ment, expert personal help, lowest 
prices, assured satisfaction. Get the. 

big 1954 ALLIED Catalog. Keep it 

handy —and save time and money. 

Send for your FREE copy today 


SAVE ON EVERYTHING 
IN ELECTRONICS 


u 
y 
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Allied Radio 


ALLIED RADIO 


World’s Largest Electronic Supply House 


Parsi 
1986 


ALLIED RADIO CORP., Dept 
100 N. Western Ave., 


2-A-4 
Chicago 80, Illinors 


Send FREE 268-Poge 1954 ALLIED Catal 
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tied 
together 


You get latest 
tube test data 


With the Jackson Model 648 Dynamic® 
Tube Tester is furnished a roll chart 


and many older types. 


Besides, to keep you right up-to-date | laboratory fees. 


between roll chart revisions, we promptly 
issue a Bullet-in to distributors giving 
the test 
tubes. 
vised roll charts are ready. 

This extra service keeps users of Jack- 
son Tube Testers strictly on the ball 
—and that’s what alert electronic ex- 
perts want to be! 


Get complete information from your 
electronics distributor —or write us. 








JACKSON | 





ELECTRICAL INSTRUMENT CO 


Se » Engineered 


aS. mm 


Tam elalelels 
The Canadian Marcon: Co 


setting data on newly announced | 
The Bullet-in also tells when re- | 


| City, 


RADIO BUSINESS 


Shows and Conferences 

The Second International Sight and 
Sound Exposition wil! be held in the 
Palmer House, Chicago, September 30 
through October 2, 1954, a month later 
than the 1953 show. The show manage- 
ment announced there would be a 
increase in display space. 

The 1954 Audio Fair—Los Angeles, 
sponsored by the Los Angeles section of 
the Audio Engineering Society, has 
been scheduled for February 4-6 in the 
Alexandria Hotel. 


io 


New Plants and Expansions 
Sylvania Electric Products broke 
ground on a new 20-acre site in Fuller- 
ton, Calif., for a new TV picture-tube 
factory. The company is also nearing 
completion on a 200,000-square-foot ex- 
tension to its TV picture-tube plant in 
Seneca Falls, N. Y. It will be used for 
the manufacture of large picture tubes 
and for pilot production of color tubes. 
Allen B. Du Mont Laboratories moved 
the Teletron Service Department of its 


| Cathode-Ray Tube Division to new and 


larger quarters at 760 Bloomfield Ave., 
Clifton, N. J. 

Waldom Electronics broke ground for 
the construction of a modern new plant 
in Chicago. The new plant is expected 
to double the company’s production ca- 
pacity for its electronic components and 


Croname products. 


| Business Briefs 


- RCA announced that it will begin 
deliveries of its compatible color TV 
broadcast equipment before the begin- 
ning of 1954. 

. Channel Master Corp., 
N. Y. is sponsoring an 


Ellenville, 
educational 


| program for its employees under which 
which gives tube data on recently re- | 
leased types, all generally used types, | ©! 
| Channel 


they may study any course related to 
their jobs at any school in the country. 
Master will foot the bill for 
tuition, books, and any necessary 

. JFD Manufacturing Co., Brooklyn, 
N. Y., protected the design and con- 
struction of its lightning arresters 
which have sawtooth contact washers 
with U. S. patents. 

. The Gaslight Club, a private club 
in Chicago, was opened by the Secret 
16, a group of prominent men in the 


| electronics industry headed by Burton 
| Browne, 
| tising agency bearing his name. 


owner of the Chicago adver- 


United Catalog Publishers, Inc., 
New York City, introduced its File-O- 
Matic perpetual counter catalog service 
for distributors. 


NEDA announced more definite | 


plans for its series of regional educa- 
tional conferences for distributors, at 
a committee meeting in Pittsburgh. The 
first meeting will be held in New York 
in the Hotel New Yorker, on 
either February 8th or March Ist. 

. Sarkes Tayzian Rectifier Div., 
Bloomington, Ind., recently conducted a 
survey among consumers (predom- 
inantly women) in an effort to deter- 
mine their reaction to color TV. Accord- 
ing to George Eannarino, 
the Rectifier Division, $500 was the 


director of | 


HOWARD W. SAMS’ 


“DIAL CORD 
STRINGING GUIDES” 


Shows you the ONE right 
way to string any dial 


cord in just seconds... 


There is only ONE RIGHT WAY to 
string a radio receiver dial cord, and 
these are the only books that show 
you how. They cover thousands of 
receivers, clearly illustrating each 
dial cord system ina legible diagram 
that shows you how to solve the 
knottiest stringing problem in sec- 
onds. You'll say goodbye to trouble 
when you own these invaluable 
guides—they pay for themselves in 
the time you save! 


VOL. 4. Latest volume includes dial cord 
stringing diagrams for hundreds of radio and 
TV-radio receivers produced from mid-1951 
through 1953. Includes cumulative index to 
all 4 volumes. 96 pages. 52” « 81/2" 
ORDER DC-4. Only 


VOL. 3. Includes dial cord stringing diagrams 
for radio receivers produced from 1950 
through mid-1951, as well as TV-radio 
receivers produced from 1946 through mid- 
1951. 96 pages. 5%” x 812" 

ORDER DC-3. Only 


VOL. 2. Covers dial cords used in receivers 
produced from 1947 through 1949. indexed 
for quick reference. 96 pages. 5'2" x 812" 
ORDER DC-2. Only 


VOL. 1. Complete dial cord stringing data 
for hundreds of receivers produced from 
1938 through 1946.112 pages. 512" x 814" 
ORDER DC-1. Only 


OWN ALL 4—LICK ANY DIAL CORD 
STRINGING PROBLEM IN SECONDS 


HOWARD W. SAMS & CO., INC.B 


Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2205 East 46th St., Indianapolis 5, Ind 
My (check) (money order) for $ 
enclosed. Send the following books 

O DC-4 ($1.00) O DC-2 ($1.00) 

0 DC-3 ($1.00) O DC-1 ($1.00) 


- 
| City.... Zone State 
(Ovtside U.S.A. priced id slightly higher) 
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| Will Train You at Home 


for Good Pay Jobs, Success in 


sone! fe ‘ 
Wediinanen 0.C. 
4 years of success bd 
training men at 
home in spare time. Y 


Practice Broadcasting Practice Servicing 
with Equipment | Send = with Equipment | Send 


As part of my Communications Nothing takes the place of PRA( 

Course I send you kits of parts to TICAL EXPERIENCE. That's why 
build the low-power Broadcasting NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. You use parts I 
You use it to get practical experi- furnish to build many circuits com 
ence putting a station ‘‘on the air,” mon to Radio and Television. With 
performing procedures demanded my Servicing Course you build a 
of Broadcasting Station Operators modern Radio (shown at right). You 
An FCC Commercial Operator's build a Multitester which you use t« 
License can be your ticket to a help fix sets while training. Many 
better job and a bright future; students make $10, $15 a week extra 
my Communications Course gives fixing sets in spare time starting a 
you the training you need to get few months after enrolling. All 
your license. Mail card below and equipment is yours to keep. Card 
see in my book other valuable below will bring book showing other 
equipment you build equipment you build 


AVAILABLE TO 


VETERANS 


UNDER G.}. BILL 
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CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Lesson on Servic ing 
snows how you learn Radio-Tele ‘vision at home You 
also receive my 64-Page Book, ‘How to Be a Success 
in Radio-Television.”’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C 


Mail me Leason and Book, ‘How to Be a Success in Rad 
Television." (No Saleaman will call. Please write plainly 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio- 
Television at home in spare time. Cut out and mail 
tage free card. J. E. Smith, President, National Radio 
fnstitute, Washington, D. C. OUR 40TH YEAR 


NAME AGE 
ADDRESS 

CITY 

VETS Bains 
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as aRADIO‘TY Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


zuaieing PLUS opportunity is the PER- 
FEC \OMBINATION for job security, 
good pay, advancement. When times are 
ood, the trained man makes the BETTER 
AY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life 
Radio-Television is today’s opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 
sets already in use. There are channels for 
1,800 more Television Stations. Use of 


Aviation and Police Radio, Micro-Wave 
Relay, Two-way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio-Television principles coming 
in Industry, Government, Communications 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of my 40 years experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish “bring to 
life’’ the principles you learn from my les- 
sons. Read more about equipment you get 
on other side of this page. 

Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 

e on circuits common to 


Born a anil Television. 
Find Out About the Tested 
Way to Better Pay 


Read at the right how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
ste mail card below 

ou take absolutely no risk. I even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64-page book, “How to Be a Success in 
Radio-Television” because it tells you 
about my 40 years of training men a 
important facts about present and future 


Radio-Television job opportunities. You / 
can take NRI training for as little as $5 


a month. Many graduates make more than 

the total cost of my training in two weeks. 

Mailing postage free card can be an im- 
ortant step in making your future success 

Fal J. E. Smith, President, National Radio 

a Washington 9, D. C. OUR 40TH 
SAR. 





FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L.&R.) 
Washington, D.C. 

















BUSINESS REPLY CARD 


No Postage Stomp Necessary if Mailed in The United States 








POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


4. €. Smith, President 
National Radio Institute 
The men whose 


hiiehed 





below were not born pate Not so 
long ago as 9 were moony exactly as 223 


ad! They decid 
the: 


KNO 


should "MORE . 
could EARN MORE... =o thay ¢ ac i 
Mail card below now. ' 


{ TRAINED THese Men 


al one now Chief Enali- 

WHAW. My 

lett hand in on at the 
wrist. A man can do 

if he wants to.” R. J. 

Halley, Weston, W. Va. 


Contre 

Seetien 
“I recetved my license 
and worked on ships 
Now with wean us 


Mes Growing 
Business 


“Am pasoming x vert 
eletrician 


} impossibie."’ P. 
Brogan, Louisville, Ky. 


“ 
mr | 


7° 


$10 « Week 

in Spare Time 
‘Before finishing, I 
earned as much as $10 
a week in Radio servic- 
ing, in my spare time a 
recommend NRI" 
J. Petruff, Miami Fis 


Hes Own 
Redio-Television Shop 
“Doing Radio and 
Television servicing full 
time. Have my own 
shop. I owe my success 
to NRI." Curtis Stath 
Fort Madison, lowa 


Get First Jeb 
Thre WRI 
“My first job was with 
KDLR. Now Chief 
Enar. of Radio Equip- 
ment = Police and 
Fire Dept."" T. Norton, 
Hamilton, Ohto 


Find Out What RADIO-TV Offers You 


Start Soon to Make ‘10, 
+15 a Week Extra Fixing Sets 


Keep your job while traini 
Many NRI students make $1 
$15 and more a week extra fixing 
neighbors’ Radios in spare time 
starting a few months after en- 
rolling. I etart sending you 
special bookiets that show you 
how to fix sets the day ay he = 
roll. The multitester oe ay 

with parts I furnish helps i 
cover and correct troubles. 


Do You Want Your Own Business? 


Many NRI trained men start 
their own successful Radio-Tele- 
vision sales and service business 
with capital earned fixing Radios 
in spare time. My book tells how 

ou can be your own Joe 

ravers, a duate of mine, in 
Asbury Park, N.J., writes: “I've 
come a long. way in Radio and 
Television since graduating. 
Have my own business on 
Main Street.” 





RADIO BUSINESS 


price set as the limit most of those 
questioned would pay. However, an 
overwhelming majority would be satis- 
fied to wait two years if the price could 
be brought down to $300. 


. . « The General Electric Tube Dept., 
Schenectady, N. Y., has launched a 
new program of controlled field testing 
of its TV receiving tubes, according to 
John T. Thompson, manager of replace- 
ment tube sales for the Tube Depart- 
ment. The program is being conducted 
by Howard W. Sams & Co., Indian- 
apolis, Ind. 


... Superex Electronics Corp., Yonkers, 
N. Y., is now operating Rayburne Corp. 
and will market the combined lines of 
electronic components and equipment 
under the Superex name. Superex is 
headed by engineers Daniel Schulman 
and Marvin Buchalter. 


... The Finney Company, 4612 St. Clair 
Avenue, Cleveland 3, Ohio, manufac- 
turers of the FINCO 400-A fringe area 
antenna, have obtained a court judg- 
ment for damages and a permanent 
injunction against a Canton, Ohio serv- 
ice company that had been selling an 
antenna much inferior to the FINCO as 
a genuine FINCO antenna. 

The following quotation is reproduced 
from a decision of the Court of Com- 
mon Pleas, Stark County, Ohio, 
November 6, 1953: “Being fully ad- 
vised in the premises and by agreement 
of the parties hereto, the Court finds 
that the defendant has engaged in un- 
fair competition, as in said petition 
complained of, by passing off unto its 
customers, as “FINCO” antenna, other 
antennas of similar appearance which 
were not genuine “FINCO” antennas 
and which were not products of the 
plaintiff, and that plaintiff is entitled 
to an award of damages and a final and 
permanent order restraining defendant 
from further unfair competition with 
the plaintiff.” 

Within a week after the decision was 
rendered, The Finney Company ran a 
large ad in the Canton newspaper 
reproducing a paragraph from the 
court decision and warning the Canton 
public against the possibility of being 
victimized in the future by the few and 
isolated service companies who engage 
in unscrupulous substitution practices. 


1954 Electronic Parts Show man- 
ager, Kenneth C. Prince, announced that 
contracts for more than one half the 
Exhibition Hall space at the Conrad 
Hilton Hotel for the May show had been 
received within ten days of the original 
mailing. Drawings. for space were held 
in New York City, December 9th. 


. National Union Radio Corp., Hat- 
boro, Pa., has begun pilot production on 
RCA color tubes and it announced plans 
to begin similar production on the CBS 
color tube as well, at a later date. 


... The 1954 Western Electronic Show 
and Convention to be held in Los An- 
geles will have Mal Mobley, Jr. as busi- 
ness manager. Heckert Parker, business 
manager of the 1953 show, will act as 
management consultant. END 
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TUNG-SOL PICTURE TUBES 


Gur made of best grade non- M 
magnetic steel. 


Glass bead type assembly is 
stronger both mechanically and 
electrically — gives greater pro- 
tection against electrical leakage. 


Rolled edges in gun minimize 


corona. 


Custom built stem with greater 
spacing between leads assures 
minimum leakage. 


Low resistance of outside 
conductive coating minimizes 
radiation of horizontal oscillator 
sweep frequency. 


Double cathode tab provides 


double protection against cath- 
ode circuit failure 


Selected screen composition 
resists burning (X pattern) 


Rigid contrel of internal con- 
ductive coating provides utmost 
service reliability 


Designed for use with single or 


double field ion trap designs 


One-piece construction of 


parts assures better alignment 


Maximum dispersion of 
screen coating assure uniform 
screen distribution 








Tung-Sol makes All-Glass 
Sealed Beam Lamps, Minia- 
ture Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes 
and Semiconductor Products. 











TUNG-SOL’ 


RADIO AND TV TUBES 


TUNG-SOL ELECTRIC INC., Newark 4, N. J 
Sales Offices: Atlanta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Detroit, 
Newark, Seattle 


YOU CAN BUILD A REPUTATION ON TUNG-SOL QUALITY 





OUT-PERFORMS: 


.—l a e!hCUh | this... | or this 


/ 


Fi 


“~ AMAZING VHF 


CHAMPION 
ape cctaahenpeomape OS CHANNEL — 


VHF antenna ever made — — 
and many Yagis, too! 


America’s servicemen have spoken! In only 2 months, MASTER 


they've made the CHAMPION the nation’s top-selling VHF 
antennal it’s the highest gain all-channel VHF antenna ever ‘ 
developed, and its performance has now been proven by over 








triple-powered dipole system in which the Low Band dipole 
also functions as three dipoles tied together, in phase, 
on the High Bond. 


30,000 outstanding installations. . val 
Only the CHAMPION has the unique new “Tri-Pole”, a Y 
Folded dipoles throughout give close to 300 ohms 4 / 
impedance across entire band. Lightweight, all-aluminum ( 
* 


construction. Available in one, two, or four-bays. 








horizontal 
polar pattern 
(relative 








* 11-13 DB High Band gain 
© 6Ya-7¥2 DB Low Band gain 






































Assembles faster thon o five-element Yagi. 


CHANNEL MASTER CORP. a 





3 great, new UHF antennas 


by CHANNEL MASTER 


STACKED TWIN 
CORNER REFLECTOR 06oce! no. 405-2 


The most powerful UHF fringe area 
installation you can make today! 


@ Broad Band coverage — yet out-performs most 
stacked Yagis. 
@ Covers every UHF channel, nof just segments of 


the band. 


@ New impedance-matching, two-stage stacking system 


Another original Channel Master development! 


Model No. | Description | List Price 
_ 406 Twin Corner Reflector $18.06 
406-2 2-Boy Twin Corner 36.10 





Reflector. Stacking 


. | harness furnished 
Oowerru iy te 
406-3 | Stacking harness only, 2.08 
| furnished separately 


antennas. the first UHF 


CORNER REFLECTOR 
span ™ with optional “2-way’ mounting! 
okys . A» ue. model no. 409 


4 , : g Only CHANNEL MASTER’S 
distances 7 iY CORNER REFLECTOR can be adapted 
; : ‘ : to any kind of UHF installation — 
Zia "Cd with or without VHF at no extra 
cost. Every antenna contains all 





necessary hardware and braces for 
mounts hl popwrar types « t mounting 

ss arp directivity and uy usually hich 
only this way...oOr this way gain across entire UHF band 


$903 Installs instantly ! Original Channe! Moster assemb 
‘ feature: Screen swings open like a book 
list dipole assembly snaps into place. 


“SW E ET 1 6 , The World’s First 16-Element UHF Yagi! 


@ Custom-designed for your particular 

area. 

Super-power! Sensational fringe model no. 420 

area reception. 

Delta-Weld design. Elements WELDED $8 20... 
to crossarm. Delta-matched dipole gives am let 
uniform impedance. 


Wide band coverage, up to 21 channels. CHANNEL MASTER CORP. 
Average gain: 13 DB single ' o 
16 DB stacked 





Copyright 1953, Channel Master Corp. 





A special issue containing 


A 15 N.T.S.C. Monographs 


A 25 additional 


The National Television Systems Committee has authorized 
IRE to publish its long awaited Monographs in the January 
1954 special Color Television issue of ‘Proceedings of the 
I-R-E” — thus giving them industry-wide distribution for 
the first time in print. 


Color TV articles - 


will also appear in this issue, which brings the reader up- 
to-the-minute on the developments of Color Television. Cop- 
ies of the first Color Television issue are still available and 
combined with this second Color Television issue will form 
a complete bibliography of major historical importance. 
Also included in the January issue will be a complete listing 
of the N.T.S.C. system specifications as submitted to the 
F.C.C.; and field test reports on the system’s performance. 


A in “Proceedings of the I-R-E” January ‘54 


Available to non-members for $3.00. Extra copies to I R E 
members are $1.25, All members get one copy free! 


* 


IR E isan organization of 32,312 member-engineers. There are 
no company memberships. Operating continuously since 1913, 
its sections meet in 78 cities. 21 specialized Professional 
Groups widen the scope of its member-services and 40 tech 


nical committees help the industry. 


“Proceedings of the I*R°E” 


Published by 


THE INSTITUTE OF RADIO ENGINEERS 


1 East 79th Street, New York 21, N. Y. 


RADIO-ELECTRONICS 





You can’t 
do without..., 


for only 15 
Sylvania Premium Tokens. 


NO MORE FUMBLING inside dark 
radio and TV cabinets. At the flick 
of a switch, a bright light automati- 
cally focuses right at the spot you're 
seeking. Saves your time .. . im- 
proves your work. 

3 Handy Tools in 1. Magnetized 
Phillips and Flathead screwdrivers, 
nylon alignment tool —all 3 built 
into break-resistant lucite shafts 
perfectly fitted to flashlight handle. 


mol, 


LL TOOLKIT 


4 NEW, TIME-SAVING TOOL-SENSATION! 


Flash-light handle for 
interchangeable tips. 


. Flat screwdriver, 
netized 


tem 
clear lucite shaft for 
tight ficting handle. 


Without doubt, this SEE-WELL 
Tool Kit is one of the slickest, quick- 
est service tools ever built! 

See your Sylvania Distributor To- 
day! He has this remarkable tool kit 
for you now—you need only 15 Syl- 
vania Premium Tokens. The time to 
get this valuable Sylvania See-Well 
Tool Kit is NOW-—so don’t delay, 
order high quality Sylvania tubes 
TODAY. 


Breok-resistant lucite 
spotlights work. 


f 


Stainless steel handle 
with built-in flash-light. 
Uses 2 


light bat- 
teries of any size (not in- 
cluded in kit). 


eee tempered 
Phillips screwdriver 

head embedded in clear 
pea shaft. 


N non-conductive 

tool on lucite 

to reach and see 
what you're doing. 


Remember, you get 1 token 
with every 25 Sylvania Receiv 
ing Tubes or every Sylvania 
TV Picture Tube you buy. 


\ 


\\ 





\e/ eee sw ame a ras sae same ta a 


SYLVANI 


Sylvania Electric Products Inc. Dept. 48-3801, 1740 Broadway, New York 19, N. ¥. 


Sylvania Electric {Canada} Ltd. 
St. Catherine Street, Montreal, P. Q. 


ELECTRONICS » 


In Canada 
University Tower Bidg., 


LIGHTING * RADIO + TELEVISION 
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For accurtte 
exible and 
quick tube 
testing at 
low cost... 
model 3413-4 








fuse 
ttstta 





Model 3413.A $79.50 of your dis 
tributor. (Price subject to change.) BY 
Adapter, $7.90 Addi 


a Te 
] YOU CAN TEST MORE TYPES of ? JUST SPIN THE KNOB—for correct, 3 YOU CAN COMPENSATE for line 


e tubes, also appliances for shorts e last-minute data, on the speed roll © voltage—just throw snap-action 
and open circuits. chart. Lists 700 tubes. switch. 





6, 


YOU CAN TEST EACH ELEMENT 5 YOU CAN TEST THE NEW TUBES— YOU GET NEW TUBE DATA—im- 
* in each tube—by a simple flip * including those with low cathode * mediately, while it is still news. 
of the switch. current. No waiting. 








Nearly Half a Century of Service to the Service Man 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 
TESTS PICTURE TUBES, TOO! With this 
BV Adapter, Model 3413-A tests every 
tube in a TV receiver, including the Pic- 
ture Tube—without even removing lube 
JSrom receiver or cation! Saves time! 


ICAL INSTRUMENT CO. BLUFFTON OHIO USA 


RADIO-ELECTRONICS 





THE JFD 
\ Super- 


¥ 


\/ 
4" 


\\ 


wy, 

= 

« 
‘ 


JFD's JeT 2135S outperforms all other 
VHF antennas covering the chan- 
nel 2-13 spectrum. 

Rugged, completely pre-assembled, 
the design of the SUPER-JET COM- 
BINES THE BEST OF BOTH THE 
BALINE YAGI AND THE JeTENNA 
for unequaled deep fringe perform- 
ance and flat-high gain no-dip 
response. 

Narrow side lobes in the SUPER-JET 
provide highly directive UHF cov- 
erage equal! in gain to stacked 
bowtie and reflector. An extra fea- 
ture at no extra cost. 





Delivers single 10-element Yagi 
performance on each channel 


Write for Form 230. 


HERE ARE THE FACTS— 
COMPARE FOR YOURSELF. 
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*Complete with stacking 
transformers. BROOKLYN 4, N. Y. 








Double Lock Stop 


At last! — an antenna rotator that really stays “on target.” 
With Superotor there’s no jumping up to make adjustments, 
because it locks in place two ways, instead of one. First, a 
motor brake eliminates “coasting”; second, a worm gear 
lock prevents “drifting.” This exclusive double lock also per- 
mits rotation in increments of less than '2-degree, enabling 
razor-sharp tuning for top UHF reception! 


Compare All The Features, And You'll Join The Big Switch To Superotor 


* Quick a ’ » Built-in z Steel- 
Detachable 4 Chimney < Reinforced 
Drive Unit Mount Construction 


A [easen First : A‘ feaden First 


» VP* Tuning 
Accurate — Precise 
Simple 


; renner 
Leader First 2925 EAST SSTH STREET 


CLEVELAND 27, OHIO 





Potent 
Applied for 
Copy 


LEADING THE WAY TO BETTER PRODUCTS 
RADIO-ELECTRONICS 





CREI prepares you 
for success in 


The future is in your hands! 


The signs are plain as to the future of 
industry. It is a tremendous industry, and 


the trained men in the electronics 
at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 


a trained and untrained applicant, 
biggest problem is to decide on 


CREI Home Study. . . 
The Quick Way to Get There. 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine) 


Industry Recognizes 
CREI Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


the trained man will get the job 
and begin the best possible training program. 


Your 


good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System; Canadian 
Marconi Company ; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


Benefits Felt 
Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start heiping you do a 
better job immediately. 


M BROADCASTING 
TELEVISION 

BM MANUFACTURING 

COMMUNICATIONS 

BM SERVICING 

BM AERONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction 


at the 
day or night, 


same high technical level 
in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog 


INFORMATION FOR VETERANS 


If you were discharged af Jur 150 let the 
new G. 1. Bill of Rigt btain resident 
instruction. Check the " full formation 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of the 
growth and future of the elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptty send your 
copy. The your 
future — is 


gigantic 


rest 
up to you 


MAIL COUPON TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 141-A 3224 1éth St..N.W., Washington 10,0.C 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredit 


Send booklet { Elect 


CHECK 
FIELD OF 
GREATEST ) 
INTEREST 
Name 


“Your Future in the New World 


TV. FM & Advanced AM Servicing 
j Practical Radio Engineering 

Broadcast Radio Engineering (AM, FM 
Practica! Telev n Engineering 


ed Technical Institute e@ Founded in 1927 


Street 


3224 16th Street, N.W. Washington 10, D.C. 


a 


Check 
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POLARIZED | 


a] KET N 











7 Plugged In for Easy Replacement 


2 Polarized for Correct Positioning 


J Still Can Be Soldered In The Set 


Available In All Sizes. 


Write for Further Information. 


arkes 


RECTIFIER DIVISION 
e PZ A n 415 N. College Ave., Dept. N-1, Bloomington, Indiana 
In Canada — 50 St. Clair Ave., N. W., Toronto 


RADIO-ELECTRONICS 





e 


Here your, Opportunity 


rs 


to prepare for a good job or a business 
of your own in TV SERVICING 


Are you saTisrieD with the position you 
now hold? Do you feel you’re worth more 
money? Are you pleased with yourself, your 
work, your associates . . . and your future? 
What does the next year hold for you 
and the year after that? 


Are you content merely to plod along 
through the best years of your life ol 
do you want to get into more pleasant work 
... hold a well-paid job. . . perhaps establish 
your own business? 


If you are looking for a REAL opportunity 
... If you want to Grow with a GROWING 
INDUSTRY If you want to grasp the suc- 
cess that should be yours, then we say to you, 
study TV Servicing. 

Everyone knows that 
fastest growing industry today 
nities are going begging for men who have 


Television is the 
Opportu- 


the training and ability to grasp them. Now 
is the time to start on the road to success 
in TV Servicing 


Study at Home in your spare time 
The RCA Institutes Home Study Course in 
I'V Servicing is easy to fearn. You progress 
rapidly, step by step, as you learn the pro- 
cedure of servicing and trouble-shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 
understand the how-it-works information 
and the how-to-do-it techniques 
A Service of 
Radio Corporation of America 

The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up-to-the-minute information, 
too, because you study right at the source 





* 


RCA Institutes conducts a resident school in New 


York City offering day and evening 


Radio and 
catalog 


nolog Write for free 


courses in 
IV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
g on resident courses 


Course in Television Servicing 
the course by units 
you quickly, easily 





oy 


RCA INSTITUTES, INC. 


RCA INSTITUTES, 


* SEND FOR FREE BOOKLET 

Get complete information on the RCA INSTITUTES 
Booklet gives you a general 
See how this practical home study cours« 
Mail coupon in envelope or past 


Home Study Dept 


latest Television. 


lesson 


of the 
Your 


accurately 


developt ent n 


are carel examined and 


graded by ‘ etent teachers 


who are interested in hely 1 to succeed 


RCA Institutes | < 
versity of the State ¢ New York an 
member of th in Society 
for Ed 
by leading Radio-Tel 


the Uni 


affiliate 
Engineering ipproved 
Organ- 

izauion 
It costs so little to gain so much 


RCA Institu mi I 
advantage oO y " tic in 
Servicing. The st 'V Servic 
Home Study Cour toa 
Yo 1pay! i pay-as 


home 


ito take 
TV 
ing 


min 
imum 
you-learn 
study cout much 


for so hitth 


Mail the coupon—to 
» Home 

cnt line 
trai 


m postal card 


MAIL COUPON NOW! 


INC., 


REI54 


350 West Fourth Street, New York 14, N. ¥ 


Without obligation on my 
Home Study Cours 
Name 


Address 


& SERVICE OF RADIO CORPORATION of AMERICA 


350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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221K VIVM KIT $25.95. WIRED $49.95. 
@ AC & DC volts: 
00 


360K SWEEP GEN. KIT $34.95. WIRED $49.95. 


@ Continuous cover- 


NOW... 2 SENSATIONAL 
EICO SCOPE VALUES! a 
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COLOR TV PROBLEMS 


+++ The new multichrome sets will make TV history . 


HE year 1954 is certain to go down in history as the 

official beginning of Color Television in the U. S. In a 

technical sense, color TV is here. In the economic, 

business, production, and servicing sense, color TV is 
just beginning. 

A comparatively small number of color TV sets will be 
manufactured and sold in 1954. All will be expensive—four 
or five times as costly as monochrome receivers today. It 
will be difficult to get any type of color TV set—nor can 
one be choosy—customers will have little choice in style 
or finish. The screens will be mostly small—15 inch aver- 
age. It will also be difficult to get satisfactory TV color 
servicing in 1954. 

Nevertheless, color TV is here with a bang and the up- 
roar it is causing is only second in comparison to the 
excitement created when television started a few short 
years ago. And it is quite ‘true that once you have seen 
color television in all its often incredible splendor, you can 
no longer doubt that this is the REAL beginning of the 
Television Era. 

Unfortunately, as so often in the past, under parallel 
circumstances, the set industry, as a whole, failed to alert 
the public that color TV is definitely not around the corner, 
and that the few thousand color TV sets manufactured in 
1954 will only be a token production. For every thousand 
anxious customers, there will be only one or two color TV 
sets in 1954. 

Multichrome TV sets are far more complex than mono- 
chrome receivers. They have several times as many parts 
and components, thus are more difficult and consequently 
slower to assemble. This is true for the complex tricolor TV 
tube—only more so. Small wonder then that we cannot rea- 
sonably expect mass production of color TV sets running 
in the millions in 1954. 

Let us also not forget that it took us seven years to pro- 
duce the 27 million present black-and-white sets. If al/ 
these receivers were to be replaced or duplicated with color 
TV sets, it is probable that it would take us into 1960 to 
achieve this output. But, in our opinion, this reasoning is 
not sound. Past history in our industry teaches us that, 
contrary to early opinions, television never replaced radio. 
It did not even make a dent in radio. To the contrary- 
and much to the surprise of the industry—there are many 
more radio receivers in active vse today than in 1947. In- 
cidentally, we predicted that too, in no uncertain language 
on this page in our June 1949 issue. This history is certain 
to repeat itself in TV. Just as not everybody owns a 
Cadillac or a Rolls Royce, yet even people not considered 
wealthy in the United States own more than one medium- 
priced car 

For several years to come and until color TV sets are 
really mass produced, prices will be high—not everyone 
will rush to buy one. Many people who'can afford it will 
certainly not buy the present small screen, 15 inch sets 
they will prefer to wait for larger screen types. And most 
of those who do buy color TV sets will probably keep their 
monochrome sets for the children, or as a spare to be used in 
other quarters in the house—particularly where members 
of the same household routinely want to watch different 
programs. Yes, even the kitchen—if there is sufficient room 

is now a popular spot, often a must, for TV. 

But that only scratches the surface. Not everyone likes 
color TV. Many older people prefer black-and-white. There 
will always be a big demand for monochrome receivers 
which will increase as the prices come down. Mass produc- 
tion, new techniques, transistors, cheaper cabinets, all will 
make it possible to sell good 21 inch black and white sets 
for around $100—perhaps for less—in the future. 
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Add to all this the tens of millio: f utility sets, in 
offices, banks, factories, jails (for pery n), two-way 
communication, etc., and it becomes plain that the mono 
chrome set will be in the ascendency nany years to 
come. 

Indeed, we think that it is a safe liction that in 1960 
there will be more monochrome F nultichrome TV sets 
in use. 

As the present trend consistently | heen towards 
larger and larger pictures, we have ow reached the 
practical limit in our direct view television tube It i 
almost certain that future TV set ochrome as well 
as multichrome—will be equipped with projection type 
TV tubes. This will give us life-size (and larger) faces and 
people, projected against a wall or screen. With projection 
TV it is no longer necessary to have a heroic size con 
sole, as projection tubes are far smaller than our present 
day direct view tubes. 

The great trouble with projection TV in the past was 
poor definition, dim pictures, focus difficultic and high 
voltage servicing trouble. Many of these have now been 
overcome. Then, most important, there was the public’: 
indifference to the projection idea itself. The reason for 
this is simple. Most walls in homes are ot white or suf 
ficiently light in color. Roll-up screens make a poor appeat 
ance and are psychologically wrong—they always look like 
makeshifts. Never—if left hanging—do they blend with the 
surroundings. And people just refuse to put up a wall 
screen every time they want to turn on the TV 

We therefore advance the thought that the industry 
must develop new means to sell projection TV to the public 
The answer is: do away entirely with the present-day 
make-shift screen. Develop something both esthetic and 
utilitarian. 

We can imagine a 3 by 4 foot (or larg nirror” per 
manently installed on a wall. When not used as a tele 
vision projection screen. it looks like an art mirror, but 
during TV projection the rear of the “mirror” becomes 
white and serves as a screen. The trick mirror can be like 
a “one way” mirror or a special dichroic type of mirror, or 
a combination of both. We can also imag a beautiful 
painting in a frame. But the painting has no canvas—the 
scene is painted on a number of closely fitting narrow 
wooden, ‘metal, plastic or other materia lat sy mov 
ing a small lever at the side of the picture frame, the slats 
rotate through 180°. The reverse di f the slate are 
painted white—making an excellent screen. Move the lever 
once more and in a second you restore the original picture 

There are many other optical, chemical and mechanical 
ways to accomplish the same result for TV_ projection 
screens. 

Let us now consider color TV haps itis a 
blessing in disguise chat there will ne , of multi 
chrome TV sets in 1954. Who woul them? True, 
in a few of our larger cities T\ ' facturers prob 
ably are even now training a sm: 1 ervice tech 
nicians to take care of a few thousar ts. But as there 
are over 110,000 TV technicians in , the great 
majority at the present time nat had no chance 
to even see a color TY +t, mud ‘ ifficiently 
acquainted with one to learn ji ntri¢ this will 
take time, just as it took time and idy for the former 
radio technicians to evolve into T\ ‘ technicians 

The servicing of color TV sets i ! 1 the service 
technicians are in for many new and interesting experi 
ences. But by the end of 1954 most of these difficulties will 
have been resolved. By then color TV y e on its tri 
umphal rainbow carpeted march 
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ADIO and television technicians, 
scientists, the general public, are 
today focusing attention on the 
absorbing topic of color television. 
can we see it; place it in our 
how good and reliable will 
“color” be; at what price, or range of 


prices? 


When 


homes; 


Today’s color television is the out- 
come of many years of careful thought, 
persistent ingenuity, and thousands of 
experimental hours. That sterling Brit- 
ish TV inventor, John Logie 
Baird, made interesting experiments 
and gave the art some highly valuable 
crude tele- 
combined with 
There has been scarcely 
Baird who 
method or ap- 
natural 
monochrome 


pioneer 


suggestions as to how his 


vision images could be 
natural colors 
a television 
has not 
paratus for 
with the image. 

To actually accomplish this, one must 
begin with the television pickup device 
or camera, The simplest way to do so is 

quite obviously——to employ three cam- 
eras, exactly like the present black-and- 
white type, typified by the RCA orthi- 
con camera, Most researchers have been 
to use the amazingly faithful 
and instantaneous qualities of the orthi- 
three of these upon the 
image to be transmitted: live ob- 
ject, Technicolor film. 
Each camera is synchronized with the 
TV transmitter; the 
through one of primary 
filters—red, green, blue—of 
exact shade found by practice to 
duce the nearly 
tint on the final projected image tube, 
or screen. The three colored images are 
separated by a dichroic into 
three images, each in its own color, and 
directed upon the lens of its own orthi- 
con. Thus each image is trans- 
lated into a electron image. The three- 
electron images are scanned simulta- 


inventor since 
conceived some 
mingling 


present 


colors 


content 
con focused 
color 
wide scene, or 


each views scene 
three 


and 


color 

the 
pro- 
color or 


most correct 


mirror 


color 


neously by the cathode beam in each 


pickup camera. 
output, now in 


The combined electron 
the form of electric, 
high-frequency images, is caused to 
modulate—at a subcarrier frequency 
the common television carrier as it is 
delivered to the transmitter antenna. 
If the color filters were removed 
from the front end of each orthicon, 
these would see and translate the same 
all-color image, and the resultant would 
be that from three identical 
images—black and white or 
chrome, all in perfect synchronism. 
The old CBS field sequential 
television system employed only 
camera, located behind a rapidly rotat 
ing tricolor disc. The segments 
transmitted only those picture elements 
from the scene which were of the same 
color as that of the segment then in 
the line of sight. A similar arrange- 
ment of a tricolor segmented disc rotat- 
ing before the kinescope of the receiver 
and synchronized with the dise at the 
transmitter camera caused the picture 
to be seen in a semblance of its true 
colors. The practical limitations of the 
sizes of the disc in front of the kinescope 
so limited the the 
be disappointing to the viewer who had 
become accustomed to kinescopes of 15 
or more inches in diameter. Moreover, 
the large, rapidly whirling dise in the 
room constituted a disadvan- 
tage to this method, quite aside from 
the fact that the CBS color system was 
incompatible and required special fre- 
quency standards. 
With the casting 
rotating type 
the rapid development of large cathode- 
beam viewing tubes, (10 or 12 inches at 
first, then rapidly expanding after the 
war to our present 21-inch and 27- to 
80-inch tubes), the combined active zeal 
of a hundred inventors and technicians 
in a half-dozen laboratories gradually 


camera 
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color 


one 


color 


latter as to 


size of 


serious 


the 
and 


into limbo of 


dise of television, 


intelligent aggregatio: 
of ideas from which developed our pre 
ent official National Television Systen 
Committee (NTSC) color TV 
ards, covering first the opt 
of the 6-megacycle band which the Fed 
eral Communications had 
allotted for monochrome picture tran 
mission, the prescribed 
signal wave form, the number of hor 
zontal lines permitted in the 
the aspect ratio, the intensity and dura 
tion of the blanking signal, the bur 
frequency, ete. 
had never before been witnessed, thoug} 
it had foreshadowed by the worl 
of that earlier committee which 
the monochrome dawn ot 
made to the FCC the re 
which integrated finally to 
highly practical, well-proven 
black-and-white standards, now 
sally adopted in the United States. The 
results of their foresight are « 
today by more than 27 million television 
receivers in use; the highly 
employment of thousands of 
“artists,” mostly unknown 
a systematic process of implanting ter 
ror, fright, and rough manners into the 
impressive generation of younger ones; 
the frantic resurrection of 
feet for opportune gain, of long-forgot 
ten “Western” murvier 
films—plus the most gigantic 

advertisement conspiracy n the his 
tory of modern civilizatior 

Scientific and engineering brains and 
their standards apparently are no mat 
against the impropriety and lack of 
moral obligation of the group compris 
ing program producers and advertising 
business managers, whos« 
profanations of and 
ether in the name of 
laxatives and cosmetics may mean mi 
lions of dollars to a few hundred pri 
vate interests, but only impatient dis 
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The Father of Radio and the Audion. 
From a painting by George Camarero. 


gust to millions of other persons 
Television is a great and 
institution toward which has 
been steadily working through decades. 
The dignity of its future will not be 
limited by commercial exploiters. 
There are today, over three hundred 
television transmitters in 
The number is increasing at an average 
of nearly three dozen per month. Within 
two years, scarcely a household in the 
United States will be out of range of 
at least one TV station, v.h.f. or u.h.f. 
This great increase in station erection, 
following the prolonged “freeze” by the 
FCC, exceeds the forecasts of its most 
enthusiastic proponents. 
Unquestionably, the present state of 
compatible color television is chiefly due 
to the determined, long pursued, and 
of the research engi- 
neers of the Radio Corporation of Amer- 
ica in its laboratories in Camden and 
Princeton, N. J. Spurred on by the zea! 
of RCA chairman, General David Sar- 
noff, the advent of compatible color TV 
has advanced by that 
today daily demonstrations of live and 
color-film pictures may be seen in New 
York, and available soon in 
Hollywood, Washington, and elsewhere. 
To make this rapid progress possible 
it was necessary that the technical 
leaders of the TV = industry should 
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jointly and harmoniously 


agree 
national set of standards, <o avoid 
longed and manifold 
purposes throughout the industry 
March the previously 
tandards were 

Patent 
exchanged so 


working at 


agreed 
somewhat altered and 
were 
the various 


work 


licences 
that 
leaders now 
moniously in the common aim to 
to the public, as quickly as 
(following FCC formal approval of the 
NTSC. standards), television re 
ceivers at the lowest 

Today there are at least three types 
of color kinescopes in pro 
duction, the tridot perforated masking 
kinescope of RCA, using at 
present three guns; the horizontal 
color narrow horizontal strip (or wire), 
o-called Lawrence tube; and the new 
CBS-Hytron tube to be described late: 

The three guns of the RCA tube 
within a cylinder 
verging at a narrow angle which brings 
the three narrow cathode 
gether in the plane of the perforated 
plate. Magnetic deflection means similar 
to those used with the conventional 
black-and-white single gun the 
three beams to be swept across the per- 
forated masking plate, horizontally and 
vertically, exactly as in the 
chrome kinescope. The three beams are 
controlled in time and intensity by the 
arriving “red,” “green,” and “blue” 
signals from the distant transmitter, 
so that any one, two, or all three beams 
pass through a single hole in the mask 
ing plate simultaneously. Upon passing 
through any aperture in the masking 
plate, the three diverge, 
beam falling upon a tiny red, green, 
or blue fluorescent spot on the parallel 
flat glass plate which is mounted ap 
proximately one inch in front of the 
perforated masking plate. By this ar- 
rangement the viewer in front of the 
tube sees true reproduction, be 
cause the intensity of the three primary 
color dots varies in accordance with the 
picked up by the 
closely grouped cameras at the distant 
transmitter, and are commingled so as 
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wise “black and white” beam is made 
to appear in the proper sequential color 
picture elements. Inasmuch as the cath- 
ode beam at the plane of the control 
grid wires is at high voltage, high 
velocity, the rapid control of the beam 
requires correspondingly high voltages. 
This may be a distinct disadvantage. 
Furthermore, there is a considerable 
loss of beam energy in transversing the 
wire grid, resulting in a loss in bril- 
liance of the picture. To obtain a suffi- 
ciency of picture detail, the color modu- 
lation of the beam must occur at high 
frequency, a disadvantage considering 
the high voltages which must be applied 
to the beam-shifting wires. 

The most recently developed type of 
color tube is that of the CBS-owned 
Hytron engineering staff. It differs from 
the above-described RCA in that, in- 
stead of using a flat glass plate to 
carry the three-color dot pattern, the 
tricolor dots are implanted directly upon 
the inner face of the kinescope. A per- 
forated screen plate, or shadow mask, 
is employed as with RCA, but this is 
curved as is the tube face, the shadow 
mask plate being rigidly fastened at 
the correct distance behind the tube 
face. The tube carries three guns, as 
does RCA’s. 

This arrangement weighs much less 
than do the two flat plates, and the 
necessary heavy metal frame and screen 

stretching means in the RCA tube. 
The exhaustion problem is thereby sim- 
plified and the tube cost is claimed to 
be substantially Further, the 
curved surfaces of the Colortron tube 
should avoid the size limitations pres- 
ently inherent in the use of the two 
flat parallel plates of RCA. The anode 
voltage in both tubes is the same, 20 kv. 
Both screens are aluminized. The CBS 


receiver employs 40 tubes, including 2 


less. 


tubes. 
CBS the 


rectifier 
NTSC signal stand- 
ards. Its newly demonstrated color 
system employs at the transmitter a 
single orthicon camera (instead of three 
with dichroic mirror separators 
of RCA), with the familiar color-seg- 
ment wheel, quite like what was used 
in the original CBS color system. Re- 
cent public demonstrations of this sys- 
tem show future promise, but as yet it 
is comparatively unimpressive in_ its 
performance. Doubtless Dr. Peter Gold- 
mark is well capable of the 
problems yet remaining. 

The present NTSC color signal con- 
sists of a wide-band “luminance” signal 
transmitted according to FCC stand- 
ards for black-and-white TV, to which 
has added a narrow-band color 
subcarrier having a video frequency 
of 3.58 me. This combination of the two 
earriers, a color carrier of high fre- 
quency relative to that of the horizon- 
tal line frequency, makes the pattern 
of the subcarrier virtually invisible in 
monochrome receivers, so that the color 
signal may be received by present 
black-and-white receivers, an outstand- 
ingly clever solution. Hence the new 
color standards result in complete com- 
patibility, an absolute essential for 


uses 


color 


solving 


heen 


successful color television today. The 
color subcarrier sidebands extend to 
1 me below and 0.4 me above the color 
subcarrier frequency, as measured to 
the 6 db down point. 

The well-known standard horizontal 
synchronizing pulse is followed by a 
burst of 3.58 me frequency which is 
delivered during the “backporch” of the 
horizontal blanking period. This burst, 
of exceedingly brief duration, is used 
in the standard color system to lock the 
oscillating system of the receiver. For 
black-and-white reception the burst sig- 
nal is omitted. For a burst of eight 
cycles, the pulse duration would be 2.2 
microseconds. The color subcarrier fre- 
quency is chosen to be an odd multiple 
of one-half the horizontal deflection 
frequency. Therefore the unit gener- 
ating the 3.58-me signal and the syn- 
chronizing generator must be locked 
together. 

The various types of compatible color 
TV systems must all conform to the 
present NTSC standards, but as re- 
gards the receiver, a wide variety of 
design of the picture tube, including 
the color screen (dot or linear type), 
is permissible and a number of in- 
ventors are still very active in efforts 
to obtain better results and to permit 
use of much larger viewing tubes than 
the present RCA type (approximately 
15-inch) screen. 

A vast amount of research to deter- 
mine the most efficient types of red, 
green, and blue phosphors has resulted 
in the following: Red (zine phosphate; 
manganese), green (zinc silicate;,man 
ganese), blue (zine sulfide; silver and 
calcium-magnesium silicate; titanium). 
The relative luminosity of these three 
phosphors is 25.3, 100 and 26.6 respec- 
tively, that of the green being taken 
as 100 or standard. Doubtless, further 
research may result in yet greater color 
efficiencies. The chemists continue their 
researches. 

Disturbance of the color picture due 
to outside interference is found to be 
no greater than with the monochrome 
receiver; although the present color 
receiver employs from 39 to 50 electron 
tubes, of a large variety of types. 
Servicing of commercial color TV _ re- 
ceiver is certain to be a far more com- 
plicated and tricky job than for black- 
and-white receivers. The good service 
technician will require long and meticu- 
lous training. No ordinary 
“tube shifter’ can be expected to quality 
or give Align- 
ment techniques and general know how 
must be developed to a high 
(The italics are ours.—Fditor) 

As far as sound in color TV is con- 
cerned, nothing novel is introduced. The 
old standard sound circuitry and the 
spectrum space reserved for sound are 
the same as for present standard mono- 
chrome transmission and reception. It 
is to be hoped that the larger color 
receiver cabinets will involve needed 
improvements in sound emitters, such 
as two or three good loudspeakers dis- 
tributed in the cabinet, with selective 
circuits and controls. [mproved 


slap-dash 
customer satisfaction. 


degree. 


ideo 


should demand correspondingly better 
acoustic reproduction facilities. 

The estimated initial cost of 
receivers varies from $800 to $1,400 
These costs are certain to come 
as quantity production proceeds, but it 
is clear that color will always be rela- 
tively costly, even for 
small compared with our present 21- to 
27-, or 30-inch kinescopes. Furthermore, 
much will! depend on the quality of color 
programs. Color commercials will, of 
course, be much more attractive than 
are today’s dull displays of beer-bottles 
and cigarette packages; but to justify 
the high cost of receivers, and their 
proper maintenance, the viewer must 
be given a superior quality of program 
along with a minimum of commercial 
commands. 

Color television will not be all 
and skittles—we hope. The new pro 
gram director will have many new 
problems, but also he will have a mag- 
nificent new medium for the public’s 
delectation—-not dejection. 

What does the future of 
present? A most enticing 
lenging question that will stimulate 
ingenuity and imagination unlimited 
Why, for example, must color TV be 
necessarily confined to a vacuum cham- 
ber? Why not use a dazzling needle of 
light instead of the cathode ray? As- 
sume a brilliant gas tube which can be 
modulated millions of times per second, 
focused with tiny concave mirrors 
mounted in spiraled formation upon a 
small, light, rapidly revolving cylinder, 
or disc, which throws the beam across 
the face of a large screen, from left 
to right, and from top to bottom of the 
screen. The mechanism small, 
cabinet enclosed, and Thi 
is a flareback to the old neon-light tele 
vision ideas of C. Francis Jenkins, John 
Baird, and Mihaly. But it can be resur- 
rected and refined, provided only that 
we can find the gas tube combining 
sufficient brilliancy with no inertia lag 
or hangover, one whose light 
can be quantitively modulated at 6,000, 
000 times per second! 

Or, let our synthetic chemists provide 
a new type of light-modulating liquid 
cell, (resembling the Kerr cell); or, 
better yet, a new type of refracting 
crystal which deflects a transmitted 
light beam quantitively in response to 
the received modulated television sig- 
nal. This could then be spread 
sequentially over the viewing screen by 
a mirror drum, or two drum 
described, traversing first a 
lens or system of lenses. 

Let’s imagine further: Insert in the 
light path a color cell whose chameleon 
like fluid changes its hue from red to 
green to blue instantly, in response to 
the incoming color signals, by voltage 
or high-frequency changes—a_ tricky 
problem for future chemists! 

Given such inertialess voltage re- 
sponse cells, it will not take our TV 
engineers long to chuck the huge, 
implosion-liable, highly evacuated kine 
scopes into the trash can—an o 
devoutly to be wished. 
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SION LINE LEAD-IN 


for 


By BRUCE RICHARDS 


RANSMISSION line lead-in is a 

necessary evil. The service techni- 

cian should not regard it lightly. 

The best antenna and the best 
receiver in the country may not give 
satisfactory reception unless serious 
attention is paid to the connection 
between them. 

There are no certain tests by which 
the service technician can determine 
which is the best type transmission line 
lead-in. Any transmission line attenu- 
ates the signal. Theoretically, the best 
trunsmission line is the one that couples 
the antenna to the receiver with the 
smallest attenuation loss. The problems 
involved are different for u.h.f. than for 
v.h.f. At ultra-high frequencies the 
losses are greater. A typical attenua- 
tion curve is shown in Fig. 1. 

We are going to present some of the 
fundamental principles of transmission 
line cable for u.h.f. lead-in and will 
make comparisons between cables now 
on the market. The attenuation 
for several types of line will be indi- 
cated. The effect of weather on the lines 
will be indicated where data are avail- 
able. See Fig. 2. 

Nothing will be said about the effects 
of mismatch. Obviously, the more close 
ly matched the antenna, line, and re- 
ceiver, the less will be the attenuaticn 
and other mismatch losses. 


losses 


Let’s confine ourselves to three basic 
types of u.hf. tead-in’ line: open 
wire, ribbon, and tubular twin-lead 


able. 


Open-wire line 

The open-wire line has a lower atten- 
uation figure than other types. This 
attenuation is approximately 1 db per 
100 feet at the center of the u.hf 
spectrum. See Table I. 

Where it is necessary to run an ex- 
ceptionally long lead from antenna to 
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receiver this wire will hold to the low 
attenuation limit necessary for such an 
application. Or, if it is possible to run a 
lead-in completely that it 
will be shielded from weather, this is an 
ideal lead-in. 

There are some disadvantages which 
make this wire a headache to the 
ervice technician. It is difficult to 
mount, and it requires special care to 
avoid changing the spacing of the wires 
between the insulators. Matching to a 
300-ohm impedance is a serious prob 
lem, because the characteristic imped- 
ance of open-wire line is 225-250, 375 
or 450 ohms. 


indoors so 


’ 


A desirable characteristic of this type 
of line is that there ‘s practically no 
difference in its attenuation under wet 
or dry conditions. This is the only type 
of line for which it can be said that if 
the picture is good under dry conditions, 
the picture will be under wet 
conditions. 


good 


Punched-ribbon line 

Tests made under all types of weathe: 
conditions along seacoast sections have 
shown that the average flat or round 
300-ohm lead-in will give only a short 
period of satisfactory service. The qual- 
ity of the picture then 
rapidly and remains at a low level, as a 
result of the salt-spray deposits which 
encrust the lead-in. Similar 
exist In areas where 
humid climate, where much 
rainfall and strong sunlight prevail, or 
where the lead-in frost, 
now, and ice, 

One solution to this problem, which 
permits use of 


deteriovates 


problems 
there is a hot, 
alternate 


is subject to 


line for 
punch out 


ribbon some 


locations, is to rectangles 
about an inch long and use short ribs 
to support the wire at these inch inter- 
vals. This line has certain outstanding 


features. Eighty percent of the loss- 


Dielectrics take on 
great importance 
in u.h.f. trans- 


mission lines 


producing dielectr minated: 
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GRY; As (ADMIRAL ) TUBULAR 95A22-32;6~FLAT 95AZ2-) 
Whee a F Cs at er oe pee 
Comparison of “ti 
under wet and dry 


y Admiral Corp 
transmission 
conditions. 


Fig. 2 


lines 


more conductors inside a cable are over 
old. Thi there is little 
invention in this field beyond 
improvements. Hence manufac 
have concerned with pro- 
ducing as good a wire as possible with 
the possible attenuation losses. 

The published attenuation figures for 
a variety of these tubular twin 
are in Table |. Some data were not 
avaiable. For the part are 
laboratory experimental data; what the 
data would be with respect to actual 
reception of a u.hf. station is not 
known for the most part. This would be 
information, but it is not 


0 years means 
room for 
minor 
turers been 
lowest 


cables 


most these 


desirable 
available 

All the u.h.f. manufacturers 
usually purchase a number of compet- 
ing types of cable and set up some 
experimental procedures to determine 
the performance of the lead-in under 
ideal conditions, under wet conditions, 
and to determine results of aging. These 
data become a company report and un- 


receiver 


Courtesy Fenton ¢ 


Airspace cable below; 
is shown above, 


} STAND-OFFS SHOULD BE 6° MINIMUM 











LOOP TO RELEASE , 
CONDENSATION PIERCE 1/4” HOLE IN 


LEAD-IN BEFORE BRINGING 
THRU WINDOW OR WALL 


Courtesy Admiral Corp. 


aah | 3 _ 
Fig. 5—Diagram shows tubular trans- 
mission line lead-in at point of entry. 


information is released the 
service technician, who profit 
much from such information, is not 
likely to see it. 

The data on the Rego Spiraline given 
in this table were obtained under actual 
test conditions of a u.h.f. station oper- 
ating in the 700-me region. Incidentally 
this was the best performing tubular 
cable out of a group tested under dy- 
namic conditions in the metropolitan 
New York City area. This is a novel 
design twin-lead wire, using a solid con- 
ductor. Let’s look at it more closely. 

Air is the most desirable dielectric 
for the twin-conductor cable now com- 
monly used for v.h.f. and for the tubu- 
lar type cable being used for u.h.f. An 
ideal cable would be a pair of air- 
supported twin conductors properly 
spaced inside a tubular cable. However, 
this can exist in theory only. 

It is common to support the cables 
and to maintain them in their proper 
spacing by means of a thin film of di- 


the 


less 


would 


electric, sufficiently thick to serve the 
purpose of maintaining uniform spa 
ing. See Fig. 3, “tubular 300 ohm.” The 
dielectric, by surrounding 
throughout its entire length, contributes 


markedly to attenuation losses, 
the highest 


energy field is in 
straight-line path between the two 
conductors. 
tego Spiraline has adopted a design 
featuring a thin wall of dielectric mate 
riai supporting the twin conductors at 
points such that the ratio of bare con 
ductor to dielectric-covered 
is sufficient to permit maintaining uni 
form wire spacing throughout the 
length and at the same time permitting 
most of the twin conductors to be fre: 
of dielectric covering. The points at 
which the dielectric holds the twin con 
ductor to the wall of the tubular 
do not have to be opposite each other; 


tre cable 


since 


tne 


conductors 


( able 


cable 
they may be staggered along the cable 
at alternate The bottom « 
in Fig. 4 illustrates the design used by 
Spiraline. 

This 


and 


spots. able 


has low dielectric losse 
superior characteristics ider wet 
conditions. This wire must be handled 
carefully during installation. Rough 
handling or sharp bends will change the 
spacing of the 
affect the impedance characteristics and 
attenuation losses of the wire. For the 
service technician who is careful 
in his workmanship, this is ar 
tubular type lead. The manufacturers 
have not been pushing this wire be 
cause they don’t know whether the 
technician will give it the 
installation care it requires. 


cable 


bare conductor and 


very 
ideal 


service 


Characteristic impedance 


The characteristic 
transmission line is important 
important at u.h.f. than at v.h.f. be 
cause there is a relationship between 
the impedance of a line and it 
Soth the size of the 
tor and the spacing of conductor 
the impedance of a transmission 
Standard tables of 
show that are 
with impedances less than 300 ohm 
For lines comparable in all other re 
spects there would be greater losses fo. 
a 280-ohm line as compared to a 300 
ohm line. Again, there is little the serv 
ice technician can do about this as the 
difference in spacing of conductors for 


impedance e of a 


more 


attenua 
cond ¢ 
affect 
line 
attenuation losse 


tion losses. 


losses greater for line 


280 or 320 ohms is negligible. Compara 
tively little wire is with a 
guaranteed impedance. 

The spacing of the conductors 
from manufacturer to manufacturer for 
a variety of reasons. Here are 
comments: 

A. The spacing of the conductor 
was determined more by economic rea 
sons than any other It was felt that it 
was best to keep the conductor spacing 
at the minimum and so decrease the 
over-all size of the line, rather than get 
somewhat higher impedance with a 
wider separation and therefore large 
over-all dimensions. 

B. The characteristic impedance of 
the flat and tubular line is 300 ohms 
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sold 
varie 


ypical 





nominally with a production tolerance 
of + 20 ohms. For this reason it is pos- 
sible that the impedance could be 280 
ohms and still be within tolerance. 


Dielectric material 

Most manufacturers that 
their tubular cable is made with virgin 
polyethylene. This may not always be 
true. Polyethylene is not available in 
the quantities necessary to supply all 
demands by the wire and cable plants. 
Some of them are maintaining produc- 
tion with a percentage of reused poly- 
ethylene. The Bakelite Company, manu- 
facturer of polyethylene, suggests, 
“The dielectric constant of reprocessed 


advertise 


2. 14-076 has seven strands of No. 26 
wire as conductors rather than seven 
strands of No. 28 wire as used in the 
14-271 cable which has higher attenua- 
tion losses. 

3. The design of the cable is such that 
there is a thin wall of dielectric cover- 
ing the wires and most of the field 
between the conductors is air. This is 
illustrated in Figure 3. 

The Fentube Airspaced tubular u.h-f. 
cable is illustrated in Fig. 4. This figure 
also shows the Twistube. Both are made 
by the Fenton Company, New York 
City. For most of the Fentube conduc- 
tor length there is very little between 
the bare conductors to interfere with 


TABLE I—TRANSMISSION LINE ATTENUATION 


Type 
225-250 ohm open 
450-ohm open 
300-ohm tubular 
ATV 270 (Anaconda) ....... 
ATV 270 Foam (Anaconda) 
Rego Spiraline 
Fentube Airspaced 
Fentube Twistube 
Amphenol 14-076 
Amphenol 14-271 
Admiral 95A22-32 
Goodline 733 GA 
Goodline 823 GS ...... 
Belden Ultra Weldohm 
Federal Pipeline 


polyethylene, we believe, is greater than 
that of new polyethylene due to the 
impurities which are introduced either 
prior to or during the reprocessing 
operation. While we have no data to 
substantiate our belief we do believe 
that reprocessed polyethylene attenua- 
tion losses would increase more quickly 
with age due to impurities, as men- 
tioned above, which might be introduced 
either prior to or during the reproc- 
essing operation.” 

Unfortunately there is little the serv- 
ice technician can do about such manu- 
facturing substitutions, as it is practi- 
cally impossible to determine the differ- 
ence between virgin and reprocessed 
polyethylene. There is one clue which 
will help the service technician get a 
good polyethylene wire. The smoothness 
of the .inish on the tubular twin-lead 
u.h.f. cable does influence the losses of 
the cable. If there is any roughness on 
the outer surface of the polyethylene 
this rough portion would tend to catch 
and be a collecting spot for dust, dirt, 
soot, and other foreign particles. Under 
wet conditions this would tend to in- 
crease the losses for the cable involv2d. 


Notes on tubular cabie 

Amphenol makes two types of tubu- 
lar Twin-Lead cable: 14-076 and 14-271. 
The 14-076 is superior because of the 
following design and _ construction 
features: 

1. The tubular design of the insula- 
tion reduces dirt and moisture concen- 
tration in the field between the conduc- 
tors. This means the impedance is 
constant for wet or dry conditions. 
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Attenuation in decibels per 100 feet 
Frequency in megacycles 
100 500 
0.4 0.8 
0.4 0.8 
3.2 
3.6 
3.6 
2.4 


er bo 


tS — — O1 


we tit hel Tene 
~K~saoKv 


bo 


the concentrated energy field. The No. 
20 AWG conductors are solid wires sup- 
ported by means of the helical poly 
ethylene wire-like cords. 

The lines least affected by moisture 
and contamination are the new ATV 
270 lines. There are two types: the 
ATV-270 and the ATV-270 Foam. The 
Foam line is superior at the high end 
of the u.h.f. band, because the attenua- 
tion losses are small. This line uses two 
single solid conductors accurately 
spaced and firmly fixed in place in 
foamed polyethylene. This line is so 
new there are no reports on it from field 
tests as yet. These data are based upon 
the manufacturer’s literature. The 
manufacturer, Anaconda Wire and 
Cable Co., claims that attenuation char- 
acteristics for both types of line are 
practically unaffected by moisture. 


Installation 

For new installations, 300-ohm flat 
line should be avoided for u.h.f., par- 
ticularly when long lengths must be 
used. There should be a minimum sepa- 
ration of 6 inches from surrounding 
objects to prevent signal absorption 
losses. The standoffs should keep the 
wire at least 6 inches from the building. 
Make a drainage loop in the line just 
before it eaters the house. Punch a hole 
at the bottom of the loop to remove 
moisture condensation in the line (see 
Fig. 5). Avoid coils or kinks anywhere 
between the antenna and the receiver. 
Cut the line to the proper size to reach 
the receiver and do not leave any extra 
line which might be coiled up or kinked, 
causing impedance changes. END 
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TV CHANNELS TABLE 





Freq Va i 
Range Electric 
(me) (inches) 


Va X 
Physical 


Channel 
° (inches) 





V.H.F 
54-60 ; ‘ 42134, 
60-66 528 4, 381546 
66-72 136 3534, 
76-82 134 30214, 
82-88 2814 


Onewr 





174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 


132! 32 
13346 
12! 3.6 
12135, 
12's 
11234, 


—-— 
nN-OCan~ 








470-476 
476-482 
482-488 


On 


AMA 
= —s 


2 


x 


596-602 
602-608 
608-614 
614-620 
620-626 
626-632 
632-638 
638-644 
644-650 
650-656 
656-662 
662-668 
668-674 
674-680 
680-686 
686-692 
692-698 
698-704 
704-710 
710-716 
716-722 
722-728 
728-734 
734-740 
740-746 
746-752 
752-758 
758-764 
764-770 
770-776 
776-782 
782-788 
788-794 
794-800 
800-806 
806-812 
812-818 
818-824 
824-830 
830-836 
836-842 
842-848 
848-854 
854-860 
860-866 
866-872 
872-878 
878-884 
884-890 
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A listing of all TV channels and fre- 
quencies with useful dimensional 
data for constructing antennas and 
making impedarce-matching sections 
and rejection traps from 300-ohm 
ribbon line. Use the electrical-length 
data in the third column for antenna 
elements and spacings. The fourth 
column gives the physical length of 
a quarter-wavelength section of 300- 
okm ribbon line with a propagation 
factor of 52%. Use these when con- 
structing matching ections and 
traps. When using other types of 
transmission lines, multiply the elec- 
trical length by propagation factor. 
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S more and more u.h.f. television 
new 
reception are 
One 
serious difficulties, of low 


stations problems 

peculiar to u.h.f 

beginning to be recognized 
of the most 
signal strength, is not peculiar to u.h.f. 
It has been found that in many 
those in 
be large, and may 


open, 


reyions, 


particularly rough terrain, 
that dead spots may 
occur fairly close to the transmitter. 
rhe presence of these dead 
dicates that the term “fringe area,” as 
applied to vhf. re 
changed to include all low 


when applied to u.h.f 


pots in 
eption, must he 
ignal areas 
reception 
u.h.f. 


area, there is a great need for a sensi- 


Because of the large fringe 


tive preamplifier or booster. The signal 


required for an acceptable 
uch.f. i 


1,500 microvolt 


strength 
picture. on considered to be 
about per meter, while 
a signal strength of only 200 microvolts 
similar 
his difference in sensi 
high 
circuits of 


per meter is required for a 
picture on v.h.f 
tivity is due to the relatively 
Input 

A crystal mixer 
used in the 


to high 


noise figure of the 


present u.h.f. receiver 
alway 

addition 
crystal also introduces a conversion loss 
of from 6 to 10 db. The 
increasing the receiver sensitivity 


is almost input 


circuit. In noise, the 
problem of 
then 
becomes one of providing an input 
circuit with the lowest possible internal 
t possible 


noise and the highe gain 


Types of input circuits 


have conversion 
suffer from 
high noise, and require high oscillator 
which magnifies 
New tubes and circuits are help- 
these difficulties, but 
that the crystal 
some time. 


Vacuum tube mixers 
gains at u.h.f., but they too 
drive, radiation prob 
lems 
ing to overcome 
the indications are 
mixer will be here for 

Another approach to the problem of 
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sensitivity is to provide a ard grounded-cathode triode amplifier 
amplification ahead of the If a triode is employed in a grounded 
this position, a low-noise — grid 
reducing the quired 
electrostatic 
and input circuits. See Fig 


increasing 
stage of 
mixer. In 
stage is most effective in 
noise of the systen 


circuit, no neutralization is. re 


The grounded grid act 
over-all shield between tl} 


Circuit considerations 


A triode 
of its low 
must be 


stage is indicated 
The triode, 

neutralized to eliminate elec 

between and 


because 


noise, however, 


trostatic coupling output 
The problems of neutral 


ile to over 


input circuits 
ization are almost impossi 
come at these frequencies. In addition, 
transit 
operate to so lower the input impedance 


time and lead reactance effects 


1—Basic grounded-grid_ circuit 


that the gain is seriously lowered at the 
higher frequencies. the input signal is in 
The above remarks refer to the stand external plate-to-cathode cir« 


Photo shows rear 
and top view of 
u.h.f. booster. A 
push-pull ground- 
ed grid circuit is 
used. 
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tube, a portion of the signal is trans- 
ferred directly to the output circuit. 
This represents a load on the input and 
would seem to be more harmful than 
the transit time and lead reactance 
effects in the standard circuit. This is 
true at medium frequencies. But the 
loss of gain suffered by the grounded 
grid stage increases much more slowly 
with frequency than that of the 
grounded-cathode stage. For a 
tube, the grounded-grid circuit will still 
useful amplification of fre- 
where the grounded-cathode 
circuit is addition, the 
grounded-grid triode has less noise than 
the grounded cathode triode. The high 
degree of isolation between output and 
input provided by this circuit is 
important, because it provides a higher 
attenuation of radiated energy from 
the local oscillator. This energy is kept 
from feeding back to the antenna where 
it could cause interference in neighbor 


riven 


deliver 
quencies 
useless. In 


also 


ing receivers. 

Lead reactance is a serious problem 
Even a length of conductor such as the 
tube pin itself can have an inductance 
reactance is substantial at 900 
megacycles. Obviously, if the grid pin 
of the tube offered inductive reactance, 
a signal voltage would appear on the 
grid. When this oceurs, the conditions 
of grounded-grid operation no 
apply and the advantages of this type 
of operation are lost. 

Tube capacitances are equal in value 
to the resonant circuit capacitances at 
frequencies, and represent a 
obstacle to obtaining an ex- 
ternal circuit which may be varied over 
a wide range of frequencies. A push- 
pull circuit effectively places the tube 


Ww hose 


longer 


these 


serious 


capacitances in series and reduces this 
effect to one-half that experienced with 
a single tube. Thus, a push-pull circuit 
places more of the resonant circuit out 
side of the tube. 

Special tube types such as the light 
house tubes and pencil triodes, which 
will operate satisfactorily at u.h.f., have 
been available for several years. How 
ever, due to high cost and difficult ap 
plication, it is not worth while to use 
these tubes. New tubes with conven- 
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Photo shows under- 
chassis view of the 
u.h.f. TV booster. 
“Differential mi- 
crometer’’ tuning 
mechanism can be 
seen. 


tional bases, suitable for use in special 
circuits at the ultra-high frequencies, 
have now been developed. 


The u.h.f. booster circuit 

Due to the considerations, a 
push-pull grounded-grid triode 
was chosen for the design of the model 
3400 u.h-f. (Fig. 2). The 
6AJ4 tube is a high-tran 
conductance triode especially developed 
for grounded-grid operation at ultra 
high frequencies. This 
extremely short leads and excellent in 
ternal shielding plate and 
cathode, The miniature noval base lend 
itself to standard circuits and to ease 
of tube replacement. It has five grid 
pins so that grid-lead inductance may 
be kept to a minimum. In the 
design these five grid pins are grounded 
directly at the tube The tube 
ockets are of special low-loss design 


above 
circuit 


booster 


new 


tube feature 


between 


booste1 
socket. 


and have very short leads. 

Electrostatic shielding is provided by 
the grounded grid and a vertical shield 
vhich divides the underside of the 
chassis into two compartments. The 
shield passes over the tube sockets, with 
all input contacts (cathode, heater, and 
three grid pins) on one side and all 
output contacts (plate and two grid 
pins) on the other. 


The low input impedance of the 


Rear view of the 
booster, showing 
the v.hf. bypass 
filter in place. 
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the cathode to-he: ! ipacitance 
minimized by n 

chokes (LI L.: 

place the 

tial 


isolation 





Klee 


booster 


Schematic diagram of the 
model S400 1 f 


Fig. 2 
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low, and also help reject many types of 
interference. 

4 resonant circuit of this type can be 
adjusted over a very wide range of 
frequencies by providing a short-circuit 
which can be moved along the line. 
Thus the effective length is varied, 
changing the resonant frequency. Fig. 
how this is done. When the 
lead screw (9) is turned, the drive nut 
(7) and carriage (4) which carries the 
shorting contact move along the length 


3 shows 


et 


a ee oe 


Tuner mechanism. 1—Resonant 
Low loss, low-capaci- 

insulator; 3—Silver 

Insulating carriage; 
5—Insulating carriage; 6—Silver 300- 
ohm output contacts; 7—Six-pitch drive 
nut; §—Seven-pitch drive nut; 9—Lead 
serew with six- and seven-pitch threads 
superimposed. 


Fig. 3 
line elements; 2 

tance line support 
shorting contact;1 


line (1). The silver contact (3) 
short-circuit the two 
ving the length of line 


between it and the open end 


of the 
forms a between 


line elements, vat 


The problem of coupling energy from 
line 
by coupling a pickup loop inductively 
to the line, if range of 
frequencies i When a wide 
the optimum 
pickup loop moves 
the line length is 
found practically im- 
inductive 
coupling with a pickup loop over the 
of the 


scheme Is 


a resonant ection is easily solved 
only a 
involved 


covered 


narrow 


range must be 
the 
line a 


position for 
along the 
varied, It 
pos ible to 


was 
maintain correct 
entire frequency booster. 
Therefore, another 
Amateur 
nicians know 
tion may he 
efficient tran 


range 
used. 

television tech- 
that a line sec- 
made to function as an 
former simply by connect 
ing to the proper points on the line. 
Thus, a shorted quarter-wave line 
presents a very high impedance at the 
the 


and many 
resonant 


open end (connected to plates in 


our case) and zero impedance at the 
short-circuit. Any intermediate value 
of impedance may be obtained by con- 
necting to the proper intermediate 
point on the line. 

The high efficiency and excellent im- 
pedance match which may be obtained 
by this method of tapping the line 
makes it especially attractive. Of 
course, the mechanical problem arises 
of moving the tapping, or output, con- 
tacts in correct space relation to the 
shorting contact. This is not too diffi- 
cult, since the distance between the 
tapped point and the short circuit for a 
constant output impedance varies with 
the wavelength. 

The mechanical problem was one of 
causing the shorting contact and the 
output contacts to move down the line 
at different but constant speeds, when 
the tuning knob was turned at a con- 
stant speed. Flexible belt or cord drive 
methods tried and discarded be- 
cause they were unreliable. Instead, a 
positive drive was provided by a single 
lead screw. The lead has two 
threads of different pitch superimposed 
on each other. The drive nuts, (7) and 
(8), Fig. 3, follow only the thread of 
their own particular pitch. This “dif- 
ferential micrometer” tuning mecha- 
nism can never slip or get out of 
adjustment. The high efficiency and 
constant impedance characteristic in- 
sure maximum transfer of 
the 300-ohm output 
entire range of u.h-f. 
quencies 18 covered in 
of the tuning knob 


were 


screw 


energy to 
The 
television fre- 


about 25 turns 


terminals 


U.h.f.—v.h.f. reception 

When a single transmission line must 
both v.h.f. and u.h.f. sig 
nals, there must be a way to shunt the 
v.h.f. signals around the 
avoid using a manual switch, filters are 
introduced. They provide high attenua 
tion the entire u.h.f. band and 
negligible attenuation at v.h.f. Dis- 
continuities in the transmission line 
introduced in part by the connecting 
leads—are responsible for much of the 
difficulty experienced with these match- 
ing units (filters). 

To eliminate 
small inductances 


be used for 


booster. To 


over 


discontinuities, 
wound directly 


line 
are 


** Patent applied for 


on special composition capacitor bodies 
to form parallel resonant or band-stop 
circuits of very small physical size. In 
the final filter design, (Fig. 4) 
band-stop coils are connected by very 
short leads directly to the 
terminals. These short lead lengths are 
maintained by mounting the 
filter on a small low-loss phenolic base 
which mounts on the back of the 
booster and is supported directly on the 
booster terminals. See photo. The band 
stop coils thus serve to the 
longer leads in the filter from the u.h.f 


these 
A 


booster 


entire 


isolate 


TO UHF ANT 


(1,2,3,42.33ppt 
Fig. 4—Schematic of 3450 v.h.f. bypass. 


and eliminate discontinuities. The 
capacitors, Cl, C2, C3 and C4 
(Fig. 2), in the input and output ci 

the booster 
part of this 


lines 
series 
cuits of are electrically a 
v.h.f. bypass networh 
prevent the v.h.f. signals 
shorted out by the u.h.f. circuits. The 
filter is called model 3450 v.h.f 
Maximum attenuation of the 
v.h.f. signals is 3 db, 
noticeable. 


and 
from being 


bypa 


{ 


which 


Summary 
In actual field the 
substantiates the theory 
appreciably lower noise 
through its Even 
strength is 
contrast without the 


tests 3400 
booster 
there is an 
figure 
signal 
ceptable 


use where 
adequate for ac 
picture 
reduction of 
when it is used. Extremely flexible in 
application, it may be 
installation, providing increased sen 
tivity and a reduction in snow and ba 
radiation. In the many area 

only one u.h.f. station can be received, 
completely automatic operation is po 
sible. A thermal relay turns the assem 
bly on and off automatically with the 
TV receiver. This allows the booste1 
to be concealed if desired. END 


booster, a snow 1s noted 


used with 


FCC’S STERLING WARNS MANUFACTURERS ON TVI 


TV 
a stern 
(Commissioner 
and 


interference was the subject of 
warning delivered by FCC 
Sterling to TV, radio, 
equipment makers. The 
occasion for this warning was the Fall 
meeting of the combined RETMA, 
RTMA of Canada and IRE in Toronto. 

Commissioner Sterling stressed that 
the industry must do much more about 
reducing radiation from TV receivers 
and transmitters which interfere with 
reception on government, aircraft, ama- 
teur and TV-radio bands. 

Sterling said that the FCC received 
22,264 interference complaints in fiscal 
1953. More than 12,600 resulted from 
spurious responses of broadcast receiv- 


broadcast 


ers—6,000 from TV sets. Some 
were the result of spurious 
from transmitters. 

At one point, the commissioner de- 


parted from his prepared text, remind- 


9,600 
radiations 


ing manufacturers of FCC's new power 


and 


cases 


to issue “cease desist” orders, 
which in some could have the 
effect of putting an offending company 
out of business. 

The Commission has making 
extensive field measurements in Port- 
land, Oregon, site of the first commer- 
cial u.h.f. station, on radiation from 
u.h.f. TV receivers and converters. The 
results gave great cause for concern. In 
the instance of strips and separate con- 


been 


verters, excessive radiation was ob 
served in the region between 200 and 
500 me. The radiation from u.h.f 
lators was in the order of thousands of 
microvolts per meter, and in 
stance a field of 10,000 microvolts-per 
meter was obtained at 100 feet 
set of one of our major manufacturers 
In reply, Crosley’s Lewis M. Clement, 
chairman of RETMA engineering de 
partment’s executive council reported 
that the vast majority of manufacture? 
have now reduced spurious v.h.f. oscil 
lator radiation below RETMA’s “in 
terim” maximums (50 microvolts-per 
meter at 100 feet for channels 2-6 and 
150 microvolts-per-meter for 7-15). 
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Fig. 1—A three-quarter view of the new v.h.f.-u.h.f. TV tuner. Fig. 2—Top view. The if. traps are in can at left. 


2-CHANNEL CASCODE T 


6827 


By E. D. LUCAS, JR. 


HE new Standard Coil v.h.f.-u.h.f. 
television tuner is a detent—or 
step-type instrument designed for 
exceptionally high gain and low 
noise reception of channels 2 through 
83. It was developed primarily for use 
with 41-me i.f.’s, but is available in a 
modified form for 21-me i.f. strips. 

Using only three tubes, this tuner 
provides a gain of more than 34 db on 
all v.h.f. and u.h.f. channels. A high- 
pass filter and fixed and tunable i-f. a 
traps in the antenna input circuits pro < ne THRU 6 
vide good i.f. and image rejection. On 
v.h.f., image rejection is better than 50 
db and i.f. rejection is at least 60 db 
at the interfering frequency. The maxi 
mum noise figure is 7 db on channels 
2 to 6 and 9 db on 7 to 13. 

In the u.h.f. range, v.h.f signal re 
jection is greater than 50 db and if. 
rejection exceeds 60 db. The noise figure 
is less than 19 db on any channel be 
tween 14 and 8&3. The tuner’s r.f. re- 
sponse is flat within 0.25 db per me 
for any desired pass-band in the u.h.f. 
TV spectrum and within 3 db over the 
v.h.f. bands. 

The tuner is small considering its 
performance and all the parts it con 
tains. Its length (exclusive of shaft) is FINE TUNING BLADE 
7.54 inches, width is 3.5 inches. and max 
imum height (including tube shieids) 
is 5.6 inches. The shaft length is speci- 
fied by individual receiver manufac 
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turers to meet their requirements tor 
various chassis and cabinet styles. The 
tuner requires 6.3 volts a.c. at 1.07 amp, 
1.5 volts of negative bias, 250 volts d.c. 
at 20 ma, and 150 volts d.c. at 12 ma for 
v.h.f. and 17.5 ma for uhef. reception. b 

Figs. 1 and 2 show that the new tuner esta ranean ¥ ovT ‘ 
is literally a combination of separate ™ ‘| } 
v.h.f. and u.h.f. tuners. The larger sec- : — 
tion contains the v.h.f. section and the Fig. 3—Schematic diagram of the all-channel turret-type television tuner. 
smaller chassis contains most of the 


JANUARY, 1954 





£3,€4=!F COAX CONN,UHF OUT TO VHF 


' 
' 
r 
' 
' 
| 
i 
i 
' 
! 
! 
' 
| 
' 
' 
{ 
| 





4 | TELEVISION 


u.h.f 


tuner 


circuitry. By constructing the 
in two distinct sections, produc- 
tion is simplified and the sections can 
be tested separately, reducing the num- 
her of rejected finished units. The tech- 
nician’s service problems are simplified 
when the v.h.f 
areas where the number 


used alone in 
of u.h.f. chan 


section 18 
nels is small 

The tuning contro] consists of three 
knobs on rings 
mounted on concentric shafts. The outer 
ring and shaft control the fine tuning 
for the v.h.f. and u.h.f. oscillators. The 
shaft is a selector—a 
ort of band-switch with nine decade 
positions. One is for v.h.f. channels 2 
through 13, one for channels 10 through 
19, and the other channels 20 
through &3. The innermost of the three 
shafts controls the selection of the in 
dividual channels, both v.h.f. and u.h-f. 
io tune to channel 4, for example, the 
central ring is turned to the v.h.f. po- 
sition (channels 2 through 13) and the 
innermost ring is then turned until the 
number 4 appears in the clear plastic 
window. Now, the outer ring controls 
the fine tuning. U.h.f. channels are se- 
lected the same way 


concentric control 


central decade 


even for 


The v.h.f. section 
A major addition to the v.h-f. circuit 
appears at the extreme left of the 
v.h.f. chassis in Fig. 1 and schematically 
in Fig. 3. This feature consists of if. 
traps to reject interfering signals 
within the 41-me i.f. pass-band. Tuned 
(9-L10 is tunable over a range 
from 35 to 4% me. Traps C7-L3 and 
(8-L2 are fixed-tuned for 
jection of i.f. interference 
hielded. 
from the if 
mounted on 


cireuit 


maximum re 
The entire 
trap section is 
The signal! passes 
to L5 and L4 
A, shown in Fig. 3. These 
separate windings, which 
departure from the antenna coils of the 
Standard Coil 21-me_ tuner, 
are bifilar-wound. In 
design, the primary L5 is a 
reversed helix. L4, the secondary, in- 
cludes an iron core for tuning channels 
2 through 6 on the coil boards for those 
channels. These newly wind- 
ings help isolate the v.h.f. antenna in- 
put from the input of the 6BZ7 cascode 
amplifier. The single-tuned input to 
this first grid also incorporates a phys 
ical shield for further isolation of the 
vhf. antenna and grid circuit 
for tube input-capac- 
variations, the variable steatite 
paralleled with C2. This 
replacing 


traps 
coil board 
coils are 


represents a 


previous 
since the latter 


the new 


designed 


ro compensate 
itance 
capacitor C6 | 
adjustment iseful when 
6BZ7’s. 

C5 is a neutralizing capacitor. It 
compensating for the 


first 


reduces noise by 
plate-to-grid 


and 


capacitance of the 
change in 
response changes In the a.g.c. 
voltage applied to the grid. Thus a flat 
characteristic is maintained in the first 
r.f. amplifier stage, and input noise is 
kept at a minimum. R15 is a damping 
resistor which improves the VSWR 
(voltage-standing-wave ratio) on the 
low-band v.h.f. channels. On the high- 


triode minimizes the 


with 


band v.h.f. channels, the tube loading 
takes care of the required damping. 

Design of the cascode amplifier is 
similar to that of the corresponding 
circuit in the 1952 v.h.f. tuner. At the 
grid (pin 2) of the second stage, re 
sistors R2 and R38 act as a net- 
work. The values of these two resistors 
provide delayed 
action on the cascode amplifier. 
maintains a high signal-to-noise 
when a.g.c. is applied to the first triode, 
until the signal overrides tube 
Value of the delayed a.g.c. is about 1.5 
volts. Feedthrough capacitor C1, in the 
grid circuit of the 6BZ7 (pin 2), mini- 
mizes oscillator radiation. 

C17 provides feedback for neutral- 
izing the second triode to improve the 
tilt of the frequency response vs. a.g.c 
bias curve. This action of C17 and the 
similar action of C5 in the first triode’s 
plate circuit help to maintain a _ rea- 
sonably flat frequency response despite 
considerable change in a.g.c. voltage. 
Output of the cascode amplifier is fed 
from the second plate (pin 1) of the 
6BZ7 through an overcoupled double- 
tuned circuit, variable trimmer C3, L7, 
and L& on oscillator coil beard B, to 
the grid of the 6U8 mixer. 

The 6U8 pentode-triode was chosen 
as the mixer-amplifier (pentode) for 
v.h.f. and second i.f. amplifier 
for u.h.f., as well as the 
lator (triode) for v.h.f., for two prin- 
cipal One is to isolate the 
plate and grid circuits at intermediate 
frequencies and thus eliminate the 
need for neutralization, which was re- 
quired with the 6J6 mixer-oscillator in 
the previous Standard tuner. Another 
reason for choosing the 6U8 is the coa- 
siderably greater gain (an average of 
3 db on v.h.f. channels) possible with 
the pentode amplifier stage as 
pared with a triode. It also helps to 
account for the high gain of the tuner 
when used for u.h.f. reception. 

R5 is a damping resistor 
flatten the response of the overcoupled 
circuit (L7 and L&) to a maximum 
variation of 3 db. Trimmer C12 tunes 
out the variations in internal capaci- 
tance between individual 6U8 tubes 

R12 is a sereen-dropping resistor to 
maintain the voltage at a sufficiently 
low level to prevent excessive dissipa- 
tion or overloading of the pentode. An 
interesting feature of C16 is that its 
leads are relatively long, to increase 
the screen grid’s input impedance—by 
adding inductance—for the high-band 
v.h.f. channels. At intermediate fre- 
quencies C16 provides adequate isola- 


bias 


are selected to a.g.c. 


This 


ratio 


noise. 


stage 
local oscil- 


reasons. 


com- 


used to 


tion 

The combination of L14 and C24 pro- 
vides a low-side capacitance-output cir 
which, with the first if. stage of 
the television can be tuned 
to provide any desired bandpass and 
to minimize oscillator radiation. 

All voltages are fed to the oscillator- 
mixer section through feed-through 
capaciters C21, C22, and C23, mounted 
in the center shield, to isolate the r.f. 
section from oscillator voltage which 
might appear on the supply leads. 


cuit 
recelver, 


The v.h.f. oscillator, or triode se 
tion of the 6U8, is a fairly 
tional Colpitts circuit. The 
temperature-coefficient capacitors Cl 
and C14 reduce short-term oscill: 
warmup drift to a minimum 


conven 


negative 


ator 
After i 
minute or so of warmup, drift is neg 
gible. 

Fine tuning is achieved by 
a nylon dielectric blade 
electrically-hot plates connected to the 
oscillator grid and plate circuits. The 
same fine-tuning control operates sin 
lar blades for the v.h.f. and u.h.f 
cillators, with both blades on the same 
shaft but about three inches apart 
physically in carefully shielded se 
tions. R9 is a conventional 
resistor, and Cl is a trimmer 
to compensate for variations in capa 
city between 6U8 tubes. Oscillator in 
jection voltage is applied to the mixer 
by the coupling between L& and LY on 
coil board B. L9, like the oscillator coils 
in previous Standard tuners, is slug 
tuned and is accessible from the front 
of the tuner through a slot in the mov 
able fine-tuning 


moving 


hetween tw 


pria leal 


inserted 


sector. In the new 
combination tuner, the plastic-tipped 
tuning tool must be inserted through 
the u.h.f. section at the front of the 
tuner to reach the v.h.f. slug core in LY 


The u.h.f. section 


The u.h.f. antenna terminals connect 
to capacitors C30, C31, and C82 and 
coils L20 and L21 which form a u.h.f 
band high-pass filter with cutoff below 
470 me. Physically, C30 and C31 are 
small metal-and-dielectric blades held 
with nylon screws. This high-pa 
at the antenna input prevents i.f., \ 
and other interfering frequencie 
entering the u.h.f. section of the tuner 

The remainder of the antenna circuit 
consists of the portion of coil board D 
shown above the metal shield (Fig 
3), together with the trimmers C33 and 
C34, choke L5, and an r.f. coupling 
gimmick to the IN&2 crystal 
There are eight different D type coil 
boards mounted on the u.h.f 
Each of these eight boards cover 
of the eight decade bands in the u.h.f 
spectrum. A typical coil board D cove 
the 60-me range of 10 u.h.f. chan 
nels. Channels within this 
tuned by moving dielectric 
rotor blades between 
mounted on the board. This const 
is shown in Fig. 4. 

The three capacitive blades, attached 
respectively to L22 and terminal 12, 
to terminal 13, and to L23 and terminal 
14, vary in size and spacing depending 
upon the decade range to be covered 
The tuned circuit of these three blades 
and associated coils L22 and L235 is pre 
aligned at the factory. Trimmers C33 
and C34 are adjusted to tune in any 
specific u.h.f. channel, 
procedure to obtain the 
bandpass. 

The dielectric vanes for tuning in 
dividual u.h.f. channels within the dec 
ade range covered by each coil board 
D are so connected to the u.h.f. drum 
that they are turned by the same inner 
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one 
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vanes or 
capacitive plate 

ictior 


an AllgT 


correct I 





tuner-dial ring and shaft that turns 
the drum for v.h.f. stations. The same 
control makes the transition between 
v.h.f. and u.h.f., with the one exception 
of the decade, channels 14 to 19. Here, 
because of the action of the smal! cam 
shown in Fig. 5, which fits into the 
larger cam for other u.h.f. decade posi- 
tions, the unit goes along as a v.h.f. 
tuner for channels 10, 11, 12, and 13 
Then at 14, the small cam operates to 
switch the tuner to u.h.f. reception for 
channels 14, 15, 16, 17, 18, and 19. In 
the normal v.h.f. operation, it is 
possible to tune in channels 2 through 
13 at the v.h.f. decade position. Thus 
channels 10 through 13 can be tuned 
in at two positions of the decade dial’s 
ring. 

The u.h.f. oscillator is a 6AF4 op- 
erated 41.25 me above the sound carrier 
of each TV channel. The oscillator sec 
tion board D 
L24 and L25 connected with fixed metal 
blades as indicated in Fig 3, the 
schematic, and shown in Fig. 4. Individ 
ual u.h.f. channels within the decade 
range covered by any coil board D are 
tuned in by moving a dielectric vane 
bet ween these two blades. 

An adjustment for board D’s 
oscillator section—corresponding to the 
slug-tuning of the v.h.f. oscillator coils 

is provided by means of the screw in 
dicated on Fig. 3 and shown in the 
hole in the middle of the fine-tuning 
sector in Fig. 6. This screw can be 
turned closer to, or away from, the 
blade attached to L25 to change the 
capacitance of the circuit sufficiently 
to provide an oscillator tuning adjust- 
ment. The screw can be reached through 
the same hole at the front of the tuner 
that is v.h.f. 
tuning. 

In the circuit of the u.h.f. oscillator, 
the oscillator trimmer is a split-stator 
ceramic padder used to compensate for 
variations in internal capacitance of 
6AF4’s. The oscillator and incoming 
signals are heterodyned in the mixer 
to produce a 41-me i.f. The 41-me sig- 
nal is amplified by the cascoded 6BZ7 
and the pentode section of the 6U% to 
compensate for the 9-db conversion loss 
in the mixer. 

From the 1N82 mixer, the 41-me sig- 


? 


nal is applied through conneciors E3 
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also 


of each coil consists of 


each 


used for oscillator-slug 


Fig. 6—Front 
view. The u.h-f. 
and v.h.f. oscilla- 
tors are adjusted 
with plastic tool 
through the fine- 
tuning sector. 


Fig. 7—The “rock- 
ing horse” (coil 
board C is shown 
below the v.h-f. 
drum and in the 
foreground out- 
side of the tuner. 


Figa. 4 and 6 courtesy 
Tech-Maater Products 
Co., Ine.; Figa 
? courtesy Standard 
Cou Producta Co., Inc 


5 and 


and E4 to coil board C which contains 
coils for the 41-mce i.f. preamplifier. Coil 
board C is mounted in the v.h.f. section 
of the tuner and is used only during 
u.h.f. reception. It is shown in Fig. 7. 
Standard Coil engineers cail it the 
“rocking horse” rocks from 
one position depending on whether the 
tuner is set for v.h.f. or u.h.f. On v.h-f., 
the spider cams shown in Fig. 5 dis 
engage board C from the springs which 
make contact with terminals on the 
exterior of coil boards mounted on the 
v.h.f. tuner drum. 

In all u.h.f. positions, strip C con 
tacts the springs and the v.h.f. drum 
is disengaged. Board C rocks to and 
fro so contacts are automatically wiped 
clean each time the tuner is switched 


because it 
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Fig. 4 (Left)—The v.h-f.-u.hef. tuner 
with cover and several u.h.f. and v.h.f 
strips removed to show the construction. 
Note the dielectric tuning vanes and the 
metal blades in the u.h.f. tuner section 
Fig. 5 (Right)—The spider dise con- 
tains two small cams like those shown 
to control movement of coil strip C. 


from one 
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L16 
circuit 
vide flat 
Signal 
shielded 
L16, LI 
connect 
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Thi 4 I Ind ted o Kdward 
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UNDERSTANDING STTSTD 


A study of i.f. bandwidth and 


coupling clarifies the subject By H. L. MATSINGER 


UR problem with the interme- cutoff at 4 mc, so the sound signal do 
diate frequency stages of AM not interfere with the picture 
radio receivers was to get’ type of curve—up to 4 mc—is des 
10-ke selectivity with as much whether we use split sound or 

suppression of signals outside that band tercarrier system. With inte 

as we possibly could. In TV we are sound we must provide for a 

faced with a harder problem. Our i.f.’ of 4.5 me, the strength of which 

now have to have a passband of 4 mega be at least 80° below that of 

cycles, with a sharp cutoff at the upper ture signal. 

limit to keep sound modulation out of There are many types of cou] 





the picture. used in i.f. stages: single-tuned 
Fig. 1 shows the relationship be- tuned, and overcoupled, to mention 
tween the TV signal and the response most common. In every case thers 
of an ideal if. transformer. For the good reason for using some part 
low modulation frequencies which ex type. Some sets are designed wit! 





























tend 0.75 me on either side of the car cost as the most important factor 
rier frequency, we have a sloping re others with best performance; and 
IDEAL IF RESPONSE sponse. This is so the combined strength others represent a compromise of 
of the two sidebands over this region two. As a rule of thumb, 7. 2 T¢ 
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i.f. band-width and shape which d 
mines picture quality. 
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2), it is hard to get good result 
single-tuned coil gives a sharply 
response, and it is necessary to | 
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the coil to broaden its responst In su 
an amplifier, the adjustments are 
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Fig. 3—Overall response of Fig. 2. Fig. 4—Lf. cireuit with overcoupling, similar to the Hallicrafters A1100D. 
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no amount of tuning will give us a 
really good response curve. To get good 
low-frequency response, and still retain 
about 85% of the picture components, 
we have to sacrifice some of the higher 
picture frequencies. 

When a tuned circuit is loaded, as 
when plate current flows through it, 
there is a tendency for the resonance 
peak to be reduced. On the other hand, 
a grid circuit will tune sharply. Many 
design engineers, to take advantage of 
this, alternate the tuned circuits in the 
i.f. stages. 

Mirrortone 
example of 


model 17MC is a 
this. The mixer plate is 
shunt fed through a resistor, and the 
first i.f. coil is in series with the first 
i.f. grid. The unloaded coil tunes sharp- 
ly. A broadening effect is introduced 
because the next tuned circuit is in the 
plate of the first if. tube. The second 
i.f. is untuned, in both the plate and 
grid, giving some amplification, but 
having little effect upon the 
curve. The third if. stage is 
tuned, but the response is broadened 
hy the use of the parallel 3,300-ohm 
resistor. There is also another tuned 
circuit the video detector. This 
design is not flexible, and Fig. 3 repre 
sents about the best that can be done 
The 4-me upper limit of video modula 
tion comes down about 50% on the re- 
sponse slope. This is not too bad, since 
it is possible to regain much of this 
by peaking in the video amplifier. 

Fada uses a similar circuit in their 
model 7732; except for the addition of 
a 21.6-mce trap in the grid circuit of the 
third video if. This trap, in addition 
to removing adjacent-channel video sig- 
nals, also permits the proper position- 
ing of the sound channel on the flat por- 
tion of the response curve. 

Although stagger-tuned 3-stage if. 
amplifiers are often used in less expen- 
sive sets, full 4-me bandwidth is easily 
attained through use of an additional 
stagyer-tuned stage. A wise choice of 
peaking frequencies and adequate traps 
can result in response and gain that 
meet all standards of performance. The 
630, Radio Craftsmen, Hoffman, and 
other makes and models provide high- 
1-me-wide if. response with 4 
stage stagger-tuned systems. 

We obtain better control over 
sponse and gain of 5-stage stagyer- 
tuned amplifiers when the tuned chokes 
and R-C coupling networks are replaced 
by dual-winding transformers with a 
single tuning adjustment. Bandwidth 
and gain are controlled by varying the 
turns ratio and spacing between the 
windings and by shunting a resistence 
one or both windings. The re- 
sponse and alignment procedures of a 
single-tuned transformer are about the 
same as when a tuned choke is used. 

The basic if. circuit of the Halli- 
crafters chassis A1100D is shown in 
Fig. 4. The total effect of tuning the 
circuit is shown in Fig. 5. The output 
of the mixer is a tapped coil tuned to 
24.75 me. Plate current flows through 
this coil, and it is capacitively coupled 
to a second coil, also tuned to 24.75 m« 
A bifilar i.f. coil, with single slug tun- 
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ing, is used between the first and sec- 
ond i.f. tubes. The same type 
used between the second and third if. 
tubes, which has, in addition, an ab- 
sorption trap tuned to 21.75 me. This 
trap is used to remove any adjacent- 
channel picture signal, and can be used 
as an aid in the proper positioning of 
the sound channel. Another single-slug- 
tuned bifilar coil is used in the input 
to the detector. To help broaden the 
response of the if. in the first and sec- 
ond stages, two resistors of 12,000 and 
10,000 ohms respectively 
across the primaries. 

The foregoing arrangement is very 
flexible. You have ample control of the 
bandpass. Ample bandpass means good 
detail. With the larger tubes, 
you can see flies 
around the studio. 

Some sets use double-tuned if. trans 
formers to obtain the desired bandpass. 
The windings are placed close together 
(overcoupled) so a double-humped re 
sponse curve is obtained when both are 
tuned to the same frequency. Schemat 
ically, the circuit of an overcoupled i.f. 
stage is essentially the the 
single-tuned transformer-coupled = cir 
cuit in Fig. 4. You can usually identify 
overcoupled transformers by the dual 
tuning slugs or trimmer 
However, the mere fact that a trans- 
former can tuning adjust 
ments does not necessarily mean that it 
is an overcoupled unit. It may be a 
tuned choke or a _ single-tuned trans 
former with a built-in adjustable trap 
Check the schematic to be 
overcoupled transformers may have a 
small capacitor connected between the 
grid and plate terminals to prevent a 
droop at the high end of the passband. 
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In fringe areas, where the basic pic- 
ture is more important than the fine 
detail, it is possible to get more energy 
by narrowing the passband. Truetone 
suggests that this trick be used with 
their model 2D2149A. In normal recep- 
tion areas, a passband of 3.5 to 4.0 
me 1s while in fringe areas, a 
passband of 2.5 to 3.0 me is recom 
mended. As indicated in Fig. 6, you do 
yet a worthwhile increase in gain. Of 
course, picture detail and sound output 
will be less. To compensate for the los 
in sound signal, Truetone has available 
a plug-in adapter which incorporates 
two stages of sound if. This adapter 
plugs into the socket provided for the 
regular sound i.f. tube, and gets its 
from the chassis. Almost any 
technician can make up this 
type of an adapter if he wishes to take 
advantage of the gain from a narrowed 
i.f. bandpass. 


used; 


power 


service 


The most common method of aligning 
overcoupled i.f. amplifiers is to use a 
scope and sweep generator. The scope 
is connected the video detector 
load or across the output of the video 
amplifier. A single frequency—usually 
set at about the center of the i.f. pass- 
band—is used for alignment of all 
stages. The generator is set for a sweep 
of about 10 me and its output is fed 


across 
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TROUBLES 


The vertical sweep circuit is not too complex: by turning 


a few controls you can usually localize the trouble 


ERTICAL 


bles are 


sweep circuit trou- 


among the most 
TV. In 

especially, 
frequent 


com 
mon in fringe 
vertical roll is a 
complaint. As a 
for trouble-shooting, let u 


areas 


background 
look at the 
basic circuit operation. 

A typical vertical 
shown in Fig. 1, with a blocking oscil- 
lator as the sawtooth generator. A 
multivibrator oscillator for 
the sawtooth is 
type 
The 
grams refer 
same function, 

or proper operation, the vertical 
circuit output waveform must have the 


sweep circuit is 


yenerating 
2. Both 
of oscillators are in common use. 


hown in Fig 


dia- 
having the 


same symbols in the two 


to component 


correct frequency, amplitude, and lin 


earity. The free-running frequency of 
the sawtooth sweep depends mainly on 
the time-constant of the R-C network 


in the grid cireuit, C4, R4, and R5 
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(Fig. 1). C4 acts as the grid leak ca 
pacitor in the circuit. R4 
and R5 in series act as the grid-leak 
resistor which C4 
A negative voltage, which keeps the 
tube cut off most of the 
time, Is developed from grid to ground. 
Varying R5 changes the time-constant 
of the that is, the 
speed discharge 


oscillator 


across discharges. 


oscillator 


discharge circuit 
with which C4 can 
thereby varying the frequency of oscil- 
lation. R5 is the vertical 
For proper 


hold control. 
operation, the vertical 
hold control must be set so the free 
running frequency is somewhat belou 
60 cycles. Then the vertical synchro- 
nizing pulses will trigger the oscillator 
and keep it in with the 
mitted signal. 

Troubles in the oscillator circuit, the 
syne video strip may 
account for a vertical syne. 
Vertical roll often in 


syne trans- 


circuit, or the 
loss of 


occurs more 
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Fig. 1—Vertical sweep circuit. 


FROM SYNC AMP 


AANA A = 
Ln de be 


oly 








Blocking oscillator generates sawtooth 





___. 8+ OR BOOSTED B+ 
wave. 


TO VERT 


ima 
OUT STAGE 





VERT HOLD 





Fig. 2—Schematic of a multivibrator 





8+ 


generator for vertical sawtooth waves. 


fringe areas because of the low 
Horizontal synchroniza 
tion is less aifected by the low 
level because of a.f.c. (automatic fre 
quency control) commonly used in hori 
zontal sweep circuits. 

R1, R2, R3, C1, C2, and C3 make up 
the integrating network. This network 
builds up the vertical syne pulse 
which come in at the end of each field, 
to the point where they can trigger 
the vertical oscillator and start the re 
trace, sending the beam back to the 
top of the picture tube to start the 
next field. 

The amplitude of the vertical output 
waveform determines the height of the 
picture or raster, and is controlled by 
the following factors: 

1. The time constant of the R-( 
charge circuit which 
modified sawtooth 
R7, and R&). 

2. The amount of B plus applied to 
this charge circuit. 

3. The amount of amplification in the 
output stage (including the yoke). 

In the charge circuit of the sawtooth 
generator, C5 is the sawtooth charging 
capacitor and R6 is the peaking resi 
tor. The charge and discharge of C5 
through R6_ produces the modified 
(trapezoidal) waveform (from the top 
of C5 to ground) which is required to 
deflect the beain vertically (Fig. 3-a) 
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Fig. 3—Modified sawtooth waveforms. 
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The charge path of C5 is through R6, 
R7, and R8 to B plus. The discharge 
path is through R6, V1, and the pri- 
mary of Tl (Fig. 1). The value of B 
plus and the time-constant of C5, R7, 
and R& are the main factors determin 
ing the voltage amplitude to which C5 
will charge before the syne pulse causes 
V1 to fire. The peaking resistor R6 is 
for wave shaping. R6 determines the 
amplitude of the leading edge of the 
wave only (Fig. 3-a), and this affects 
the linearity of the output. Varying 
R&, the vertical size control, varies the 
time-constant of the charge path and 
so varies the height. 

{9 and C7 act as a decoupling circuit 
to prevent any B plus ripple from get- 
ting into the vertical sawtooth genera- 
tor. At the same time, they prevent any 
sawtooth from being applied 
to the B plus line and fed into other 
circuits. (C7 charges up to the value 
of B plus, therefore RY is not part of 
the charge circuit for C5.) In many 
receivers, the applied to the 
vertical oscillator plate is the boosted 
B plus from the horizontal damper 
circuit. 

The linearity of the sawtooth is re 
sponsible for the even distribution of 
the picture, with no vertical stretching, 
crowding, or foldover at the top or 
bottom. A modified 
waveform is shown in Fig. 3-a; Fig. 3-b 
shows a nonlinear one, which will pro 
duce a nonlinear picture, possibly with 
foldover at the bottom (Fig. 4). R12 
(Fig. 1), the vertical linearity control, 
is part of the cathode resistance in the 
vertical stage. Varying this 
control changes the amount of cathode 
shifting the point of 
V2 to compensate for any nonlinearity 
in the sawtooth. Since changing the 
‘bias also changes the amplification, it 


voltage 


voltage 


linear sawtooth 


output 


bias, operating 


is usually necessary to vary the verti 
vertical lin 
earity varied. Nonlinearity 
in the vertical output which cannot be 
the linearity control may 
a fault either in the saw 
(oscillator stage) or 


cal size control when the 


control is 


corrected by 
be caused by 
tooth generator 
in the output stage. 

T2 (Fig. 1) is the vertical 
transformer feeding the stepped-down 
sawtooth voltage (and stepped-up saw- 
tooth current) to the yoke. In many 
receivers, T2 is an autotransformer 
winding), with the output taken 


output 


(one 
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caused by 
sawtooth. 


off the lower part of the winding. R13 
and C8 are a decoupling circuit. L1 and 
L2 are the vertical deflection 
which deflect the C-R tube beam verti 
cally. R14 and R15 are damping resis- 
tors which load down the deflection 
coils and damp out any oscillations 
that might be caused by the sharp 
polarity changes in the sawtooth wave 


coils 


Troubleshooting 


Methods for finding troubles in the 
vertical sweep system are: 

1. Analyzing indications on the screen 
and checking the effect of varying the 
controls; especially the 

hold, size, and linearity. 

Tube changes. 
Waveworm analysis on the oscillo- 
scope. 

1. Resistance 
ments. 

The first step in localizing vertical 
faults is careful cbservation of the in- 
formation on the and of how 
the picture or raster is affected as the 
controls are rotated. 

For example, the picture which was 
previously normal, rolls vertically, and 
cannot be stopped by the vertical hold 
control. If this happens on each active 
channel at a normal control 
setting, there is obviously a 
vertical sync. The fault may originate 
in the vertical oscillator or in the pre 
ceding syne or video circuits. 

A simple check can indicate the prob 
able location of the trouble. Rotate the 
vertical hold control through its range. 
(When the picture upward, the 
vertical osciilator frequency is too low; 
when rolling downward, the frequency 
is too high.) If the picture rolls up- 
ward at one extreme of the 
rotation and downward at the 
extreme, this indicates the oscillator is 
capable of reaching the frequency 
needed for correct operation but is not 


vertical con- 


trols 
y - 
and 


voltage measure 


screen 


contrast 


loss of 


rolls 


control 
other 


being synchronized properly. Therefore 
the fault must be in the video or syn- 
chronizing circuits. If the vertical hold 
control cannot make the picture roll in 
both directions 
sync), the fault is usually in the verti 
cal oscillator stage. In either case, the 
next step is to change the tube or tubes 

When, as a result of the above test, 
trouble is indicated in the video or 
synchronizing circuits, the fault may 
be a weak r.f. amplifier tube, video am- 
plifier tube, or syne separator or clipper 
These should be changed 
before looking for further trouble. As 
a check, before changing these tubes, 
rotate the horizontal ho!d control 
ble in the video or syne circuits affects 
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Fig. 5—Schematic showing how the connections of a two-winding vertical out- 
put transformer can be changed to make it function as an autotransformer. 
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for poor vertical 
signal-to-noise ratio or fault in the 
video, sync, integrating, or vertical 
oscillator circuits, The methods for iso- 
lating the cause to a given circuit were 
outlined above in the discussion of trou- 
ble-shooting methods. 

When the instability originates in 
the vertical circuit, the most common 
causes include: 

Defective tubes. Change the oscilla- 
tor tube (and output tube if there is 
any feedback from the output to the 
oscillator stage). In receivers using a 
6BL7-GT tube, try a 6BX7-GT. The pin 
numbers are the same. If insufficient 
vertical size and compression at the 
bottom results, make certain the verti- 
cal oscillator plate circuit is returned 
to the boosted B plus point. If foldover 
at the top of the picture occurs after 
the tube is changed, increase the value 
of peaking resistance (R6, Figs. 1, 2) 
by about 2,000 ohms. 

Change of value of grid capacitor 
(C4, Figs. 1, 2) or grid leak 
(R4, R5). 

Insufficient decoupling in the vertical 
If there is no decoupling cir- 
cuit in the output stage, insert one be- 
tween the bottom of the output trans- 
former primary and the B plus supply 

a 5,000-ohm, 5-watt resistor and a 20- 
uf, 450-volt (R13, CR, Fig. 
1). This prevents feeding a ripple into 
the B plus supply from the vertical 
output stage, which may in turn be fed 
to the syne circuits to trigger the verti 
eal oscillator out of phase. In 
where the vertical oscillator plate cir- 
cuit is connected to low-voltage B plus, 


syne include: poor 


resistor 


circuits, 


capacitor 


sets 


decoupling is sometimes insufficient and 
an additional circuit 
be needed. 

A slight ringing in the blocking oscil- 
lator transformer 
for unstable 
watt 
(plate) 
lator dampens 
which might interfere with syne. 

Pickup from leads which are not cor- 
rectly dressed may be responsible for 
poor syne. Some possibilities are: dam 
per filament leads too close to the verti- 
cal oscillator; hot horizontal deflection 
coil lead too close to the vertical oscil- 
lator. 

Vertical syne which are too 
small in amplitude can be the cause of 
unstable vertical syne, especially in 
fringe areas. In such cases, it may be 
necessary to modify the syne circuit 
to obtain a larger ovtput. 


decoupling may 


be responsible 
10,000-ohm, 0.5- 
primary 
the blocking oscil- 
ringing 


may 
syne. A 
resistor 
winding of 
transformer 


across the 


pulses 


2. Poor linearity or foldover. The most 
important reasons for nonlinearity are: 
Incorrect adjustment of the vertical 
linearity control, In 
misadjustment can cause foldover. 

Bad vertical oscillator or output tube. 

Leaky coupling capacitor to the ver- 
tical output stage or a leaky charge 
capacitor (C5, Figs. 1, 2). 

Low line voltage or low B plus. If 
the line voltage falls below 105, verti- 
cal foldover may result. In homes where 
this is likely to occur, as one of the first 
steps check the line voltage. If the line 


some receivers, 


voltage is O.K., change the low-voltage 
rectifier tube. 

Other possible troubles include: de- 
fective blocking oscillator or output 
transformer; defective cathode resis- 
tor or bypass capacitor in the vertical 
output stage; leaky decoupling capaci- 
tor in the plate circuit of the vertical 
oscillator or output stage. 

When there has been poor linearity 
from the beginning, that could not be 
corrected by the vertical linearity con- 
trol, a small change in value of peaking 
resistor (R6, Figs. 1, 2) may correct it. 
Increasing the value of this 
(25 to 50%), causes stretching at the 
top of the picture; decreasing the value 
causes compression. 


resistor 


3. Inadequate height. If the inadequate 
height is due to foldover, then the basic 
fault is foldover rather than inadequate 
height. The most important reasons for 
insufficient height are: 

Low emission of the vertical oscilla- 
tor or output tube. Change tube or 
tubes. In many receivers, a dual tube 
is used for both stages. 

Low line voltage or low B plus. If 
the line voltage is normal, change the 
rectifier tube. Low line voltage or low 
B plus usually results in insufficient 
width also. When width and height are 
both affected, look for trouble in the 
common supply—either B- plus” or 
boosted B plus. In many sets, the verti- 
cal oscillator is fed from the 
B plus point. 

Other possible defects include: change 
of resistor values in the charge circuit, 
or change in the value of charging 
capacitor; defective vertical output 
transformer; open capacitor in the de 
coupling circuit of the output 
(C8, Fig. 1); change of resistor value 
in either decoupling circuit (R9 or R13, 
Fig. 1); defective yoke (ferrite 
cracked.) 

If the fault has been present 
the beginning, check the 
turer’s field modifications for the par 
ticular model. common methods 
for increasing height include: Boosting 
B plus with new (or a more efficient 
type of) low-voltage rectifier tube; 
using a 6Y6-G instead of a 6K6-GT as 
the vertical output tube in converted 
630 type sets where the filament supply 
permits this (the 6Y6-G filament takes 
1.25 ampere, about three times the cur 
rent of the 6K6-GT); lowering the 
value of the fixed resistor in the charge 
path (R7, Figs. 1, 2) to two-thirds 
or one-half the original value; chang- 
ing the two-winding vertical output 
transformer connections to make it 
function as an autotransfoemer (Fig. 
5). 


boosted 


stage 


core 


from 
manufac- 


Some 


1. Loss of vertical 
common cause is a defective vertical 
oscillator or output tube. Other 
mon causes are: shorted charge capaci- 
tor; shorted decoupling capacitor to 
B plus in the oscillator or output stage; 
open blocking oscillator transformer; 
open vertical output transformer; open 
yoke. In some receivers, a circuit is 
used where the vertical output stage 


sweep. The most 


com- 


feeds back a signal to keep the vertical 
oscillator operating. In these models, 
a defect in the output stage may be 
responsible for no output at the plate 
of the vertical oscillator. 


5. Poor interlace. Poor interlace shows 
up as the pairing of lines with biack 
space between. This fault is particular 
ly annoying on large screens since it 
shows up to a much greater degree. 
The most common defect causing this 
is a defective capacitor in the inte- 
grating circuit. However, in some re- 
ceivers, interlace is not optimum and 
circuit changes are recommended by the 
manufacturer to improve the condi- 
tion. These changes may include one or 
both of the following: reducing the 
value of peaking resistance to about 
half or shorting it out altogether; re- 
ducing the value of cathode resistance 
in the vertical output stage about 25° 

Other causes for poor interlace include: 
misadjustment of the vertical hold con 
trol; horizontal leads in the high-volt 
age compartment 
the vertical oscillator stage. 


dressed too close to 


6. Intermittents. The 
causes for intermittent operation in 
the vertical circuit as in other 
are defective tubes or capacitors. But 
this fault can be caused also by almost 
any other defective component— includ 
ing resistors and transformers 
Intermittent operation of the verti 
cal circuit usually shows up as inte 
mittent collapse of the picture to a 
horizontal line, or as intermittent fold 
over. An additional reason for inter 


most common 


circuit 


mittent collapse to a horizontal line 


momentary oscillation of the vertical 
output tube. Remedies for this con 
dition include: a new tube; a 
resistor from the grid to the grid re 
turn; a 100-ohm resistor between the 
plate and screen when the output tube 
is a pentode connected as a triode 


330-ohm 


7. Vertical buzz. A 60-cycle buzz may 
be caused by pickup from the vertical 
circuit, hum in the audio, loose lamina 
tions in the power transformer, and 
syne buzz in the audio in intercarrie: 
sets. To check whether the buzz is 
originating in the vertical circuit, vary 
the vertical hold control. If this varies 
the pitch of the buzz, the buzz is 
picked up from the vertical sweep cir 
cuit. Possible causes for this are 
(even if shielded) 
the vertical output tube; loose lamina 
tions in one of the vertical transform 
ers; an insulation breakdown in the 
vertical ouput transformer. If a verti- 
cal transformer has defective windings, 
this shows up as a defect in the vert 

cal sweep also. 


being 


audio 


cable is too close to 


8. Keystoning. (Picture becomes nar- 
row at the right or the left side.) Key- 
stoning is caused by a short or partial 
short in one section of the vertical de 
flection coil (yoke) or a defective damp- 
ing resistor (R14, R15, Fig. 1). 
While not covering every 
defect, this should facilitate 
sweep servicing in general. 
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Fig. 1—Schematic diagram of the horizontal section of Sentinel model 438 XD chassis. Waveforms are shown throughout. 


HE functions of 

circuit in TV receivers are: 

provide horizontal sweep. 2. To 

supply high voltage. 3. To closely 
control horizontal frequency. 4. To pro- 
vide a power boost. 

Starting with the horizontal phase 
detector circuit, let us examine the high 
points of the horizontal section (Fig. 
1). Two voltages are fed into the 6AL5 
balanced phase detector. They are the 
incoming signals’ horizontal syne pulses 
and the horizontal reference feedback 
voltage. These voltages are com- 
pared in phase, and the d.c. voltage de- 
veloped is applied to the -control grid, 
pin 1 of the 6SN7-GT horizontal oscill- 
ator. The d.c. voltage varies the plate 
resistance of the tube, keeping the os- 
cillator from going out of synchroni- 
zation. 

The horizontal sync pulses are applied 
to the 6AL5 phase detector through two 
00l-uf capacitors to pins 7 and 5 re- 
spectively. The horizontal reference 
voltage is appled simultaneously te pins 
1 and 2 of the phase detector through 
the .047-uf capacitor (C81) and the 
wave-shaping network consisting of 
R97, R90, and C73. 

The phase detector functions as a 
close-tolerance automatic frequency con- 
trol. It is called a phase detector be- 
cause it must prevent any shift in 
horizontal oscillator frequency, and any 
change in phase of the oscillator with 
respect to the synchronizing signal. Any 
tendency of the horizontal oscillator 
frequency or phase to change is auto- 
matically offset by the counteracting 


horizontal 


1. To 


the 


two 
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d.c. voltage from the phase detector. 

The circuit action can be observed 
by connecting a v.t.v.m. to pin 1 of the 
6SN7-GT horizontal oscillator and not- 
ing the  positive-to-negative voltage 
change as the horizontal hold control 
is varied. Never use anything 
w.t.v.m. on this pin. (A 1,000-ohm-per- 
volt meter would start a pulse 10 times 
normal amplitude throughout the hori- 
zontal circuit. This will break down 
parts unable to stand the abnormal 
voltage.) 

The 6AL5 phase detector creates a 
d.c. voltage proportional to the phase 
relationship of the signals’ horizontal 
and the horizontal re- 
ference voltage. This d.c. voltage is 
used for automatic control of the hori- 
zontai oscillator. 

The horizontal oscillator is a cathode- 
coupled multivibrator, with parallel 
sawtooth-forming capacitors (C67 and 
C66) and a platform-forming resistor 
(R&8) connected in from the 
plate (pin 5) to ground. The funda- 
mental frequency determining compo- 
nents are the 600-wuf capacitor (C65) 
from plate (pin 2) to grid (pin 4) and 
the resistors R86 and R&9 in the hori- 
zontal hold circuit from grid to ground. 
The other factor controlling frequency 
is the d.c. voltage on the grid (pin 1) 


but a 


syne receiver's 


series 


Horizontal lock coil 


The ability of the circuit to maintain 
synchronization is stabilized by the 
horizental lock coil connected between 
the 5,600-ohm 5%-tolerance plate-load 
resistor (R87) and B plus. The value 


] ¢ 


of this load re or is critical, 
and is a horizontal 
instability when 6SN7-GT 
or the .047-uf feedback capacitor (C81) 
shorts and cause exce ve current 
flow through it. It incommon 
for this 5,600-ohm_ re tor to 
in value, 
it does it i 
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the picture 
The horizontal I ( (L14) has a 
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through it 

awtooth voltage waveshape pro 
duced in this circuit is coupled to the 
grid of the 6BQ6-GT horizontal output 
tube through a .001-uf capacitor (C71). 


This .00l-uf capacitor and the drive 
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capacitor (C75) form a capacitance 
voltage divider which determines the 
amount of signal or drive that is ap- 
plied to the 6BQ6. Grid-to-cathode rec- 
tification provides the bias voltage for 
the horizontal output stage. The larger 
the signal applied, the higher the nega- 
tive bias or drive voltage. 





PARASITICS ¢ 











Fig. 2—Waveforms used in analysis of 
horizontal sweep circuit operation. 


A versatile signal 

The amplified signal in the plate 
circuit does quite a number of things. 
It supplies a pulse for the high voltage 
applied to the 1B3 rectifier. It supplies 
the filament voltage for this high- 
voltage rectifier. A voltage is applied in 
the yoke circuit which enables the spot 
to be moved in the horizontal sweep. 
And last but not least, part of the 
signal is used as a horizontal feedback 
reference voltage. 

The very rapid cutting off of current 
in the 6BQ6 plate circuit causes a high 
voltage pulse to be created in the pri- 
mary of the horizontal output trans- 
former (T16). This is stepped 
up by the autotransformer action and 
applied to the 1B3-GT plate. Its recti- 
fication provides the high voltage for 
the picture-tube second anode, through 
the R-C w» filter formed by the’ 1.2- 
megohm resistor (R79) and the 500-uuf 
20,000-volt capacitor (C68), and the 
capacitance of the picture tube anode 
to the aquadag coating and ground. 

One of the known difficulties 
that arise in the high-voltage section is 
an arc that is audible only when the 
brightness is advanced far enough to 
bring the picture tube above cutoff. The 
are frequency increases as the bright- 
ness control is advanced. This is usually 
due to an are inside the 1.2-megohm 
high-voltage filter resistor (R79). Many 
service technicians inadvertently con- 
tribute to the failure of this resistor 
by excessive arcing of the picture tube 
anode connector to ground as a check 
for high voltage. A shorted picture tube 
also will cause this trouble. Resistors 
have a voltage rating that is just as 
important as those used for capacitors. 
A -watt resistor should never have 
more than 400 volts placed across it, 
or arcing from granule to granule will 
occur. This “eats” out the center and 
increases the resistance beyond toler- 
ance, and at times may open the resis- 
tor. 


pulse 


lesser 


Evolution of the circuit 

Before examining the process of pro- 
ducing the sweep current in the yoke, 
it would be a good idea to consider 


some history of the design of horizontal 
circuits. The first electromagnetic-de- 
flection sweep circuits had to have a 
perfect trapezoidal voltage wave (Fig. 
2-a) to apply to an inductive circuit 
like the yoke to obtain a sawtooth cur- 
rent wave (Fig. 2-b) through it. 

When this trapezoidal wave was ap- 
plied to the horizontal section of the 
yoke it was found to produce parasitic 
oscillation which resulted in a very non- 
linear sweep at the left side of the 
raster (Fig. 2-c). The damper tube 
was installed to suppress this parasitic 
oscillation by absorbing energy from 
it and quickly damping it. It was 
then found that the damper continued 
to conduct, interfering with the sweep. 
It was quite a problem to design a 
circuit in which the damper would 
stop conducting soon enough to allow 
linear sweep. 

The final decision was to design the 
circuit of the horizontal output trans- 
former and yoke to resonate at about 
70 ke. A half cycle of this parasitic 
oscillation could then be used to provide 
a very rapid retrace. This was the first 
negative half-cycle of the parasitic os- 
cillation. The positive half-cycle made 
the 6W4 damper tube conduct, and due 
to the time-constant of the damper 
circuit it continues to conduct for ap- 
proximately one-half line of the hori- 
zontal trace A-B (Fig. 2-d). Just as 
the 6W4 current starts to drop off, the 
grid of the 6BQ6 is brought up above 
cutoff and the horizontal output tube 
current provides the energy through 
the output transformer which gives the 
last half of the horizontal sweep B-C 
for that line (Fig. 2-d). Thus, the 6W4 
is active in the first half, and the 6BQ6 
is active for the last half of the hori- 
zontal line. This can be seen by setting 
the drive too high. There will appear 
in the center or the left of the raster 
a tendency to squeeze, and several 
bright vertical lines show that the 
6W4 and the 6BQ6 are not able to 
transfer the horizontal sweep action 
as smoothly as they should. Also, the 
sawtooth fed into the horizontal output 
tube is a far cry from a trapezoidal 
waveshape. 

We see that the diode called the 
‘damper” is not just loafing along on 
one job at all. As a matter of fact, the 
engineers had another bright idea. As 
long as the damper was rectifying the 
parasitic oscillation, why not throw in 
a filter circuit and use the rectified 
voltage to give us a higher positive 
voltage than we could normally get 
from the power supply? Thus power 
was born. This higher positive 
voltage is used for the plate of the 
horizontal output tube, the horizontal 
oscillator, and the vertical oscillator. 
It is sometimes used for the first-anode 
supply on the picture tube. 


boost 


Summary 

The damper tube dampens parasitic 
oscillation, provides the first half of our 
horizontal sweep, and gives us power- 
boost voltage to be applied wherever 
needed. This may make you think of 


the large meat-packing firms that have 
succeeded in finding use for everything 
in a pig except the squeal and are still 
looking for some way to sell the squeal. 
We have a case not too far from that 
in Sentinel television sets. The filter 
circuit in the power boost contains a 
variable inductance L15, the horizontal 
linearity control. Adjusting this induc- 
tance varies the phase of the ripple 
applied to the plate of the 6BQ6 hori- 
zontal output tube. Varying the phase 
of this ripple in the 6BQ6 plate circuit 
affects the tube’s conduction and the 
last half of the horizontal sweep. Many 
service technicians concentrate on the 
left half of the raster when adjusting 
the horizontal linearity, and they say 
that the control has no effect on the 
picture. 


Servicing tips 

A few trouble-shooting hints for 
Sentinel television horizontal 
follow. 

1. No high voltage until 6AL5 hori- 
zontal phase-detector tube is removed 
from its socket: The .047-uf feedback 
capacitor (C81) is shorted. This ap- 
plies a high positive voltage through 
cathode to plate of the 6AL5 (pins 2 
and 5) and on to the control grid (pin 
1) of the 6SN7 horizontal oscillator, 
which kills the oscillator and the high 
voltage. When this capacitor shorts it 
frequently affects R97, R90, R&6, R85, 
and C73. Even if no obvious horizontal 
instability develops after the capacitor 
has shorted, it is a good idea to check 
the above parts. If the set was on long 
enough with the capacitor shorted you 
can be sure that some or al! 
affected. 

2. Insufficient high voltage: The 
cathode and plate of the 6W4 have the 
same d.c. potential. Shorted powe1 
boost capacitor C77 or C78. In 
sets, no voltage appears at 
terminal of the 6W4 damper tube when 
the tube is removed from its socket 
unless the boost capacitors are leaky. 

3. Inability to lock horizontally: Us- 
ually due to changed value of the 5,600- 
ohm, 5% resistor, R&7. 

4. Horizontal squeal and double im- 
age on the horizontal: It is sometimes 
possible to synchronize the set to one 
picture, but changing stations or in- 
terrupting the sync momentarily 
duces the double image again 
.0047-uf capacitor (C73). 

5. Drive voltage down to 
volts, insufficient high voltage: An open 
resistor in 6SN7-GT parallel plate load, 
R93 or R94. 

6. Drive voltage very high (40 volts 
and up) and decided foldover: An open 
platform-forming resistor, 8,200-ohm 
(R&8). 

7. High voltage arc audible only when 
the brightness control is advanced far 
enough to produce a raster: Due to in- 
ternal arc in the 1.2-megohm high- 
voltage filter resistor R79. 

8. Horizontal instability: Due to 
leaky .047-uf feedback capacitor Cs8l, 
changed value of R97, R90, R85, or 
R87. END 
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great number of compo- 


nents complicate the life of 


the service technician 


By WALLACE WANER 


HE video amplifier in present-day 
receivers has many tasks to per- 
form. Besides boosting the video 
signal level for application to 
large-screen picture tubes, it must pro- 
vide for intercarrier sound take-off and 
furnish signals for the syne separator 
and noise-reducing circuits. Thus, the 
current video amplifiers are more com- 
plex than earlier types; there are more 
components which can give trouble. 
Besides this, any trouble in the vari- 
ous circuits which are fed by the video 
amplifier can reflect the defect back 
into the video amplifier and seriously 
disturb its normal operation. Thus, 
leaky or shorted capacitors, defective 
tubes, or other troubles in a.g.c. sys- 
tems, noise circuits, or sound i.f. stages 


can place a heavy load on the video 
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amplifier and lower picture quality. 

A defect in the noise circuit may in- 
fluence the sound take-off signals or 
reduce the sync levels to the separator 
Because of this, knowledge of 
modern circuit arrangements will help 
considerably when it is 
trouble-shoot the video amplifier. 


stages. 


necessary to 


Typical circuits 

The video amplifier in 1954 Zenith 
television receivers is shown in Fig. 1 
(19L25 and 19L27 chassis). It uses the 
efficient 12BY7, the video amplifier 
which produces high output signals for 
low values of load resistance and volt- 
age. It provides’ sufficient signal 
strength for the picture tube without 
an additional amplifier between it and 
the video detector. 
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—2 4¥ FIXED BIAS 
Fig. 2—Schematic of video-amplifier system used in the Phileo model 2750. 
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tal hold controls. Turn it fuily clock- 
wise and back it off 4 turn at a time 
while checking performance. At each 
setting the hold controls are adjusted 
and performance checked for each chan- 
nel received in the area. 

If the picture is unstable, back down 
the control more, readjust the hold con- 
and check for performance on 
each channel, until good sync stability 
is obtained. 

A defective component or tube in the 
syne clipper circuit can change the load 
on the video amplifier grid and plate 
circuit. Thus, when there is insufficient 
contrast or poor picture quality, video 
amplifier trouble-shooting would have 
to take in also the syne clipper circuit. 

The sound take-off is in the plate 
circuit of the video amplifier, thereby 
assuring a high level of sound if. sig- 
nal. Since the sound i.f. in intercarrier 
receivers is always 4.5 megacycles, the 
take-off transformer must be tuned to 
that frequency. When both primary and 
secondary slugs are adjusted for maxi- 
mum sound output, the primary section 
will automatically act as a 4.5-me trap, 
since it acts as a high-impedance par- 
allel resonant circuit. The tweet inter- 
ference which would result on the pic- 
ture-tube face is thus minimized. Also 
adjust the sound take-off coils till inter- 
carrier buzz is at a minimum. 

The signal for the a.g.c. rectifier is 
taken from the other 3,300-ohm resistor 
in the plate circuit of the video ampli- 
fier. A voltage-divider network, with a 
tapped potentiometer, serves as the con- 
trast control. The variable arm picks 
off the required amplitude of video 
signal, 

Since the video signal is_ positive- 
going in the plate circuit of the ampli- 
fier, it is applied to the cathode of the 
picture tube rather than the grid. The 
d.c. has a direct path from the plate 
of the video amplifier to the picture- 
tube cathode, via the peaking coils and 
series resistors. Hence, the d.c. level is 
not disturbed and no d.c. restorer is 
With direct coupling, how- 
ever, the voltage relationships between 
the cathode grid of the picture 
tube are critical. A change in value of 
any of the resistors in the contrast con- 
trol circuit (or the control grid of the 
picture tube) will relation- 
ships and can cause excessive or in- 
sufficient brilliancy. Thus, when either 
of these symptoms occur, check the 
voltages and grid 


trols, 


necessary 
and 
bias 


upset 


between cathode 


PHILCO 


ar 


while the brilliancy control is varied. 
The grid should always be minus with 
respect to the cathode and should vary 
with the control. Check the resistor 
values in both the contrast and bril- 
liancy control circuits against those 
given in the service notes for the re- 
ceiver. Make sure the capacitors in 
these circuits are not leaky or shorted 
when brilliancy troubles occur. 

Another typical video amplifier sys- 
tem is shown in Fig. 2. It is used in 
the Philco model 2750 receiver which 
uses a 27LP4 picture tube. Two ampli- 
fier tubes are used. The first is one-half 
of a 6U8 triode-pentode tube. The video 
output amplifier uses the 6AQ5 beam- 
power tube which furnishes sufficient 
signal amplitude for good contrast in 
the 27-inch tube. 

The sound take-off is in the grid cir- 
cuit of the first video amplifier. The 
necessary signal is developed across an 
impedance composed of the inductance 
and capacitor shown. Since the arrange- 
ment does not trap the signal from the 
video amplifier, a 4.5 me trap is in- 
serted after the first peaking coil in 
the plate of the first video amplifier. 
This is followed by the noise leveling 
circuit take-off, and the a.g.c. signal 
take-off. This is followed by an adjust- 
able peaking coil in with the 
B plus, and a series peaking coil to the 
grid of the video output amplifier. 

In the plate circuit of the video out- 
put stage, the series peaking coil (100 
uh) is followed by a shunt peaking coil 
which is also adjustable. These two 
adjustable peaking coils are preset at 
the factory and normally do not require 
readjustment. If the coils are not ad- 
justed properly, they may produce 
either smears or transients which will 
result in repeat lines on the screen 
(Fig. 3). Repeat lines indicate a slightly 
excessive high-frequency response, and 
as pointed out in the Philco 
notes, a small amount of high-frequency 
overshoot may be desirable to produce 
a sharper picture. 

At the same time, in weak-signal 
areas where a snowy picture is_ re- 
ceived, it might be better to have a 
slight amount of smear, to reduce the 
sharp outlines of the snow effect. 

To make adjustments to the peaking 
coils: Tune in a station and adjust for 
best picture quality and contrast. Turn 
fine-tuning clockwise until a faint beat 
pattern shows on the Repeat 
lines are produced by turning both 


series 


service 


screen. 


peaking-coil slugs clockwise. Trailing 
smears are caused by turning both 
peaking-coil slugs counterclockwise. 
These adjustments should not be made 
to compensate for poor i.f. alignment 
or defective components. In Fig. 4, for 
instance, faint repeat lines are visible 
on the right side of the vertical wedge, 
indicating exceptional high-frequency 
response in the video amplifiers. Despite 
this, however, more than one-third of 
the vertical wedge is hazy and obscure, 
showing poor video if. alignment 
While the over-peaking has helped the 
picture somewhat, a much sharper pic 
ture would be obtained if the 
were tracked properly and the 
i.f. alignment corrected. 

The contrast control for the Philco 
video amplifier system is located in the 
cathode of the output tube as 
in Fig. 2. No cathode bypass is used, 
so the low-frequency response will not 
be affected. The lack of a bypass capaci 
tor will cause degeneration and some 
decrease in amplification, but these 
shortcomings are tolerated in the inter 
ests of a wider frequency 
Since a variation of the contrast control 
will affect bias, a fixed bias is applied 
to the control grid from the power sup 
ply (24 volts). 

The brightness control varies the volt 
age between the grid and cathode in 
the cathode-ray tube as shown in Fig 
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Service hints 

When poor contrast, lack of 
tion, or other troubles point to defects 
in the video amplifier system, the tubes 
should be checked first as a matter of 
routine. Since only one or two 
amplifier tubes are involved, tube sub 
stitution can be tried. Frequently, a 
change in tube characteristics result 
in a sync level and 
sweep instability. Such tubes 
check all right in a tube tester—pat 
ticularly the emission type 

The tubes of the circuits fed by the 
video amplifiers, such as the noise clip 
pers, a.g.c. rectifiers, first sound i.f 
amplifier and d.c. restorer, also should 
be tested. After tubes have been elimi 
nated as the source of trouble, voltage 
checks should be made at the grids, 
screens, and plates, of the video-ampli 
fier tubes. The grid should always be 
negative with respect to the cathode 
If it shows zero or a positive voltage, 
check the coupling capacitor for 
age. (A gassy tube could also cause a 


defini 


video 


decrease cause 


will often 


leak 


Fig. 4—-Left—Faint re- 
peat lines are visible 
on the right-hand side 
of the vertical wedge. 
Fig. 5—Right—Leaky cou- 
pling capacitors or open 
peaking coils are the cause 
of poor definition. 
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positive grid, but it is assumed the 
tubes have been checked prior to voltage 
readings.) 

Voltages for the screens and plates, 
as well as those associated with the 
brilliancy-control section, should be com- 
pared with those given in the manufac- 
turer’s service notes for the receiver 
under test. 

If tubes and voltages check out all 
right, the next logical step is a check 
of resistor values against those given 
in the schematic. The capacitors should 
be checked for leakage. To make sure 
tests are accurate, one side of the re- 
sistor or capacitor to be checked should 
be disconnected from the circuit. While 
the leakage of paper capacitors can be 
checked with the Rx1 megohm scale of a 
v.t.v.m., many capacitors become inter- 
mittent or show defects only when 
operating under the normal voltages 
applied by the circuit. For this reason, 
a capacitor checker is advisable, for the 
actual working voltage can be applied 
and the power factor (leakage) deter- 
mined. 

Leaky coupling capacitors or open 
peaking coils will greatly affect picture 
quality. If a picture has been good and 
suddenly shows poor definition, trailing 
smears, or improper contrast levels 
(Fig. 5), the likely cause is some trou- 
ble in the video amplifier. An inspec- 
tion at close range of the horizontal 
line trace on the screen helps the diag- 
nosis. 

If the horizontal line trace is fuzzy 
or no longer visible, the trouble would 
be in the focus control, or focus unit 
assembly on the picture-tube neck. How- 
ever, if the line trace is clearly defined 
but the picture appears out of focus, 
the trouble is probably in the video- 
amplifier system. (Poor tuner tracking 
or video i.f. alignment could also cause 
such a condition, but the tuner and 
video i.f. alignment will not change 
suddenly and by a sufficient amount 
to cause the poor picture definition 
shown in Fig. 5.) 

With peaking coils, the most common 
defect is an open circuit. On occasion, 
however, some turns will short to- 
gether or the parallel resistor will 
change value or become otherwise de- 
fective. An open circuit in the shunt- 
peaking coils is easy to determine, be- 
cause the plate voltage of the tube will 
be lost. With the series peaking coils, 
an ohmmeter will still give a reading 
when the coil is open because of the 
parallel resistor. Since the ohmic value 
of the peaking coils is only a few ohms 
as compared with several thousand for 
the shunting resistor, an open coil is 
indicated if the meter shows the value 
of the resistor. (With the coil in good 
condition, the would 
show a reading of only a 

If the series peaking coil is shorted, 
the ohmmeter check would immediately 
indicate this of the zero re- 
sistance reading. Shorted turns in the 
peaking coil can contribute to poor pic- 
ture quality as well as can open peak- 
ing coils, but unless the actual ohmic 


meter of course 


few ohms.) 


because 
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value of the coils is shown, the shorted 
turns couldn’t be detected if only a 
few were involved. In such an instance 
the only recourse is to try a new peak- 
ing coil. Of considerable help to the 
technician is the listing of the ohmic 
value of the peaking coils. In Fig. 2, 
for instance, the peaking coil in the 
grid of the 6U8 is listed at 4 ohms, 
while the one in the grid circuit of 
the 6AQ5 is 5 ohms. With an accurate 
low-range ohmmeter, shorted turns can 
be loeated quickly. 

Meter accuracy and sensitivity is very 
important, as a few shorted turns may 
make very little change in resistance. 

The series peaking coils help isolate 
the interelectrode and stray capaci- 
tances between the output circuit of one 
stage and the input of the next. The 
shunt peaking coils form high-impe- 
dance parallel resonant circuits with 
the circuit capacitances and prevent 
shunting of high-frequency signal com- 
ponents. Thus, their inductive values 
are critical and must be maintained 
if trailing smears, transients, and high- 
frequency losses are to be avoided. For 
this reason, an exact replacement must 
be made—that is, one having the same 
inductance and resistance. 

Remember, when replacing peaking 
coils, to space them well away from the 
chassis. Normally in high-frequency 
work we are told to short leads 
to reduce lead inductance or capaci- 
tance to other wires. With peaking 
however, the leads are not cut 
short, but are left sufficiently long se 
the peaking coil can be mounted a 


use 


coils, 


coe 


ne 
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right angles and away from the chassis. 
This prevents the capacitance effect 
between the peaking coil and the chassis 
from affecting the characteristics of the 
coil and affecting picture quality. Also 
dress the peaking coils away from other 
peaking coils and from a 
cuit wiring 


nearby cir 
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The reader 
sion of ervicing is 
complete without a description of fre 
quency 
the response by injecting a 
into the video amplifier input and meas 
uring the amount of distortion by check- 
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THE RCA COLOR TELEVISION DYNAMIC DEMONSTRATOR 


RCA SERVICE COMPANY. iwc 
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Photo shows latest in long line of RCA dynamic demonstrators 
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Similar in lay- 


out and operation to past dynamic demonstrators, this color 1V receiver contains 
many more components. Using high-quality parts throughout, the demonstrator 
enables student and technician alike to closely examine the interrelation of the 
fixed and variable components at work in the various circuits. With all terminals 
accessible, voltage measurements and oscilloscope patterns can be obtained. 
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From the original “La Télévision? ... Mais 
c'est trés simple!” Translated from the French 
by Fred Shunaman. All North American rights see 


reserved. No extract may be printed without the 


Ss Ss 
permission of Raovio-Evectaomics and the author. | t j S q C | i F h | 


By E. AISBERG 


Eighth conversation, first half—Sawtooth 


action; an amplifier full ef good points 


Will—Last time, Ken, you promised that today we would 
have something better to talk about than sweep oscillators 
I’m beginning to see them in my dreams! Right now, my 
trouble is that I don’t just see how you get those sawtooth 
voltages onto the deflecting equipment—the deflection yokes, 
or—if you have an electrostatic set—plates 

Ken—Good! It’s fine to have those voltages, but even better 
to know how to use them. First, we have to put them through 
an amplifier; they usually don’t have enough amplitude to 
swing the bright spot all the way across the fluorescent 
screen. 

Will—That should be easy—the frequencies are fairly low 
Ken—Not so fast! The fundamental frequency of the time 
bases is reasonably low. But they’re not sinusoidal oscilla 
tions—-far from it! So they’re very rich in harmonics. You 
still remember what a harmonic is? 

Will—Of course! Harmonics are oscillations at multiples of 
the fundamental frequency! 

Ken—Roger! Now, our harmonic-rich sawteeth need an an 
plifier that can pass a very wide band of frequencies. Othe 
wise we'd eliminate some of the higher frequencies, and 
deform our waves. 

Will—If I get you right, an amplifier that would cut off a/ 
the harmonics and leave only the fundamental would make 
sine waves out of our sawteeth? 

Ken—Exactly—if you could get an amplifier that would 
cut off all the harmonics and still leave the fundamental! 
An amplifier usually attenuates only the higher frequencie 
and just rounds the teeth off a little. 

Will—Oh! A worn-out saw! 

Ken—Remember, quite often we use an amplif 
changes the form of the sawteeth intentionally! We 

one to make sections of an exponential curve into 

lines, for instance 

Will—So I was in too much of a hurry when I de 
a time-base amplifier was simple! 

Ken—At last you're right! It does a lot of jol 
amplifier, it produces high-frequency harmoni 
linearizes curved waveforms. But that’s not all 
netic-deflection receivers, it has to deliver power 


+ ow ONE ELEtTROOE Will—. like an ordinary radio output stage that 


power to the speaker. But in electrostatic-deflection recei 
Fs eae ace the amplifier supplies only voltages. There isn’t any « 


t to speak of, and so, practically no power. 





Port and starboard 
Ken—Yes, the electrostatic-deflection jobs are simp 
- DON orKee ELECTRODE they don’t use ’em in TV any more! But let’s fir 


they work first, then go on to the magnetic systen 


are a little harder. Even electrostatic deflection hi: 

i problems. We have to apply a pair of voltages phased 
<, <_ oppositely to the two deflection plates. That is, wi yne 
. i plate becomes more positive, the other is becoming mor 

/ negative. Then both plates have to drop back to zero simu 
/ taneously and practically instantly, so the whole thing can 
/ start over again. 
/ Will—But how do we get these two oppositely phased volt 
/ ages? Do we need a pair of sawtooth generators? hat 
mess! 
Ken—tTake it easy, Will! Remember when we were studying 
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push-pull audio amplifiers? What did we find to be the 
easiest way to apply equal and opposite voltages to the 
output grids? 

Will—A center-tapped transformer was the simplest way 
out. 

Ken—And so it is here! Take a look at this sketch. You put 
the primary in the plate circuit of the horizontal sweep 
amplifier, connect the ends of the secondary to the deflection 
plates, and bring the center-tap back to the last anode, so 
that the deflection plates and it will be at the same voltage. 
Will—And could you use a tube-type phase inverter with 
cathode-ray tubes?, 

Ken—Sure! Look at this. V1 is an amplifier; V2 a phase 
inverter. Potentiometer P controls V2 so its output is 
exactly the same as V1. 


All seems simple 

Will—None of this looks very tough. When you really know 
radio, you don’t run up against many surprises in television! 
Ken—You’ll find that out when you look at magnetic- 
deflection circuits, where you have to get power out of your 
amplifier, just like an audio-output circuit. The power is 
used to set up magnetic fields around the deflection coil. The 
field strength depends on the number of turns in the coil 
and the amount of current going through it. 

Will—I know, Ken! And you make me feel good by talking 
about ampere-turns that I can understand, instead of 
gausses, maxwells, or oersteds, that don’t mean a thing 
to me! 

Ken—You know then that a coil of 1,000 turns with 0.12 
ampere passing through it... . 

Will—. .. sets up a field of 0.12 « 1,000, or 120 ampere-turns. 
Ken—And that you eguld get the same field from a coil of 
200 turns... 

Will—. . . and a current of 0.6 ampere. 

Ken—Yes, and that happens to be just about the power 
needed to sweep a 10-inch tube screen. The field must rise 
from zero to 120 ampere turns to sweep the spot once across 
the screen from left to right. That is, the current through 
our 1,000-turn coil must increase evenly to 0.12 ampere, 
then drop very rapidly to zero, and repeat. 

Will—That sounds easy. All you need is a good big tube. 
Insert the deflection coils in its plate circuit 

Ken—. . . and the d.c. through the coil would set up a 
permanent field that would keep the spot somewhere right 
off the screen! 

Will—So that won’t work, eh? But how would this work? 
Connect the two deflection coils B through the capacitor C, 
with this inductance A to carry the current? 

Ken—Fine, chum, fine! But what are you going to do about 
the well-known phenomenon of self-induction? 
Will—What’s self-induction got to do with it? 


Deduction about induction 

Ken—Well, now, we've quite a bit of wire in these coils— 
about 1,000 turns each. The inductance is about 0.15 henry. 
Won’t the rapid current variations produce some effects 
we'll have to take notice of? 

Will—Now I remember our old formula: “Induction equals 
contradiction.” The induced current always opposes the 
current that produced it. If the current in a winding in- 
creases, it induces a current in the opposite direction. But 
if the current decreases, the induced current goes in the 
same direction, doing all it can to keep the inducing current 
up to its old value. 

Ken—What a memory! Ali you need to add is that the 
induced current shows itself as a volcage at the ends of the 
winding. Can you guess what the value of that voltage 
depends on? 

Will—I suppose it’s proportional to the variation in the 
inducing current and the amount of inductance in the 
winding? 

Ken—Right! But there’s just one other thing—the variation 
speed of our current—the time it takes to change. If the 
sawtooth currents passing through our windings are quite 
linear, we can say that the voltage of self-induction in- 
creases as the duration t of the variation in current becomes 
shorter. (TO BE CONTINUED) 
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Fig. 1—The visible light spectrum, containing the colors from red to violet. 


By D. NEWMAN* AND J. J. ROCHE* 


OST readers will recall that 

back in 1950 the FCC adopted 

a set of color television broad- 

casting standards based on 

the CBS color TV system. Soon after, 

apparent that this system 

would millions of black-and- 

white already in This 

dampened the industry’s enthusiasm for 

the CBS color system, and as a result, 

little effort was made to develop it into 
a practical reality 

The general feeling in the industry 

that if a television system 


it became 
obsolete 


receivers use. 


was color 


* Allen B. DuMont Laboratories, Ine 


was to be universally accepted, it could 
not afford to obsolete the millions of 
black-and-white already in 

Fortunately, the FCC, in adopting the 
CBS color system, left the open 
for consideration of a better color sys- 
tem should one ever be developed and 
demonstrated. 

Prior to the war, the RETMA, then 
the RMA, established a committee com- 
posed of representatives of most of the 
major manufacturers, known as the Na- 
tional Television System Committee. 
The NTSC was given the job of formu- 
lating a set of black-and-white tele- 
vision broadcast standards for presenta- 


sets use. 


door 


Fig. 2—A prism breaks white light up into the spectral colors. 


Fig. 3—Adding primaries to produce color (or white light). 


COLOR TV 


Part I-Some of the 


fundamental principles 


of color and vision 


tion to the FCC for its approval. These 
standards were subsequently adopted 
and are the ones in use today 

Taking a page from past experience, 
the RETMA again called on the NTSC 
in November, 1950, and assigned it the 
job of formulating a set of color tele 
vision broadcast standards for 
tation to the FCC. 

As in 1941, the NTSC is composed of 
the best engineering brains in the coun- 
try contributed by the members 

On July 23, 1953, the NTSC formally 
petitioned the FCC for adoption of a 
set of color television standard 

In studying the NTSC tem, you 
will find it easier to understand if you 
realize that it is not 
simplest, nor even the best, color 
which could have been designed 

The NTSC system was developed to 
meet, on the one hand, a set of FCC re 
quirements, and, on the other hand, the 
economic requirements which it 
nators felt were a 

The FCC requirements were 

1. The system must 
the present channe! 

2. The quality of color reproduction 
had to be excellent. The pictures had 
to be well-defined and free from annoy 
ing defects such as line crawl, jitter, or 
prominent dot structure. 

3. Pictures had to be sufficiently 
bright for adequate contrast under nor- 
mal lighting conditions, and free from 
objectionable flicker. 

4. Receivers had to be simple enough 
for the average person to operate, and 
cheap enough for the average person 
to buy. 

5. The transmitting apparatus had to 
be reasonable in cost and simple enough 
to be operated by average station per- 
sonnel. 

6. The system could not be unduly 
susceptible to interference as compared 
to black-and-white. 

7. The color signals had to be trans 
mittable over existing and future relay 
facilities. 

In addition to the above, the NTSC 
imposed upon itself other requirements, 
the most important of which was that 
the system had to be compatible. 

A compatible color television signal 
is one that can be received by existing 
black-and-white receivers, in mono- 
chrome, without any changes or adjust- 
ments. 

To accomplish these 


pre en 


necessarily tne 


tem 


origi 


necessity. 


within 
allocation 


operate 
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objectives, a 
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number of new circuit techniques and 
electrical concepts were necessary. None 
of these new ideas are basically difficult, 
but at first they may appear strange 
and unfamiliar to the service technician. 

To understand any color television 
system, some knowledge of color funda- 
mentals is required: 

What is color 

Light is a form of radiant electro- 
magnetic energy, just as is the familiar 
radio wave. Light waves are of much 
higher frequency than radio waves, and 
while radio-frequency energy is not per- 
ceptible to our senses, light produces 
sensation in the brain, via the eye. 

Because the wavelengths of the vis- 
ible frequencies are extremely short, it 
is not convenient to specify light wave- 
lengths in meters. A much smaller unit, 
called the “millimicron,” is commonly 
used. A millimicron is equal to one bil- 
lionth of a meter and is written “mu”. 

The frequency range, or spectrum, 
over which radiant energy is visible ex- 
tends from 380 to 780 mu. (See Fig. 1.) 

What does this have to do with color? 

Well, when viewing light of a single 
frequency, located anywhere within the 
visible spectrum, we experience a sen- 
sation referred to as “color.” The par- 
ticular “color” we see is dependent 
upon the frequency of the light. 

For example, light of a wavelength 
of approximately 700 mu is called red; 
if the frequency is around 550 mu, it 
is green; if about 450 mu, it is blue. 

When the light is made up of approxi- 
mately equal portions of red, green, and 
blue energy, we see white light. This 
can be demonstrated by passing white 
light through a prism, as shown in Fig. 
2. As the white light passes through 
the prism, its individual components 
separate and produce a series of colors 
known as the spectrum. 

It is apparent from the above that it 
is quite incorrect to refer to white light 
as “colorless,” since it is made up of 
all “colors.” 


Color properties 

A pure color can be described by 
stating the frequency of its light and 
by stating its brightness or amplitude. 

In nature, light of a pure color sel- 
dom occurs. In most cases, it is mixed 
with, or diluted by, white light. So, to 
describe the light which we commonly 
see, we must also state the extent to 
which the color is free from dilution 
by white light. 

Therefore, a colored object should be 
described by stating three properties. 

1. Brightness, or luminance 
The total amount of light given off by 
the object determines its brightness. 
The term used in color television work 
for brightness is “luminance.” 

2. Frequency, or hue 
A colored object is either reddish, blu- 
ish, greenish, yellowish, etc., depending 
upon which color predominates. This 
dominant color or frequency is called 
“hue.” 

3. Freedom from dilution by white 
light, or saturation 
As stated, most colored objects have a 
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Fig. 1, above—The basic Maxwell triangle. N is the neutral or “white” point. 
Fig. 5, below—Diagram with artificial primaries, as used by color engineers. 


principal or dominant “hue” which is as the mixed wate 
diluted to some extent by white light. In the familiar Kodachrome tran 
For example, if an object were pure parency, three layers of differently col 
red (that is, undiluted by white light), ored filters are plac n top of one 
it would be 100% saturated, or have a another. As the tra irency is viewed, 
purity of 1. A “pink” object would be white light passes t) igh each filter 
specified as being red in “hue,” but in- in succession. The « ‘ the net re 
completely saturated, and its purity sult in a wide variet f o! 
would be considerably less than 1. Both color printing nd color pho 
Note: Purity is expressed as a number’ tography achieve the esu by ing 
between 0 and 1, and is the ratio of the the subtractive met} 
intensity of the “dominant color” light In the subtractive etho red 
to the total light intensity. color is obtained 
* determined amount of ré green, and 

Reproduction of color blue from a sou! te light. (You 

You will recall that when using water will recall that 
colors it is possible to mix two colors equal amo 
together and produce a third color. Car- blue primar 
rying this idea further, it is possible By removing f the three 
to mix three selected colors, known as_ primaries in va! ( ve can 
primary colors, and produce a very wide obtain a wide vari (If you 
variety of other colors. mix red and blue, fe ince, the 

In modern printing, the three pri- sult is the mathematical difference be- 
mary colors are deposited alongside one tween the red and blue primaries.) 
another in dots of varying size. These In a color telev 1 receiver, the red, 
dots are so small that the eye blends’ green, and blue light produced on the 
them together, creating the same effect face of the C-R tube. On the screen of 
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color 8 


their 


the receiver the three primary 
are self-luminous—they 
own light and must be added together 
to produce the desired range of colors. 
The additive method of producing color 
is shown in Fig. 3. In this system, we 
with the primary 
(red, green, and and by adding 
together the required amounts of each 


create 


start three colors 


blue) 


of the primaries, we can produce almost 
both the 
ystems, we vary 


any desired color. In sub- 
tractive and additive 
the amounts of three primaries to pro- 
duce the desired color 

red, green, and 
Actually, 


other 


You may wonder why 


blue are always used red, 
com- 
(Re- 


blue are 


orange, and green or many 


binations of colors could be used 
member that 
the common 
However, red and located at op 
posite ends of the spectrum, in 
combination with green, which is located 
at the center of the color spectrum (re- 
fer to Fig. 1) enable us to obtain the 
widest possible range of colors. 


red, yellow, and 
subtractive primaries.) 
blue, 


Color specification 

Years ago, a need for exact color 
specification apparent. What 
one person referred to as “red” might 
possibly mean any dozens of 
shades called “red”, for example. 
these individual varia- 
tions, tests were conducted with a large 
number of and the results 
were averaged out. Based on these tests, 
a set of color standards were adopted 
in 1931 by the International Commis- 
sion on Illumination, to apply all over 
the world in all color activity. 

These standards are known as the 
ICI system, after the commission which 
adopted them 

The standards 
primary shall 
the wavelength 700 mu, green as 546.1 
mu, and blue as 435.8 mu 

We have seen that almost any desired 


became 
one of 
Because of 


observers 


specify that the red 


correspond to light of 


color can be produced by mixing to- 
gether appropriate portions of the three 
primary Therefore, we can say 
that a particular 


much red, so much green, and so much 


colors 
color consists of so 
blue. 

A convenient way of illustrating the 
three primary 
present In a given 


amounts of the 
which are 
color is by the triangle of Fig. 4. 

Note that the gravity of 
the triangle is the neutral or white 
point (N) since this represents a 
which the three primaries are 
contributing equal amounts. As the de- 
scribed color departs from the neutral 
point, it takes on a definite, recognizable 
whether the 


exact 


colors 
center of 


“col- 


or” to 


hue depending on green, 
predominate, 


Also the closer the deseribed color point 


red, or blue frequencies 
moves toward the sides of the triangle, 
the more saturated the 
(Freer from dilution by white.) 

When using this type of diagram 
(known as the Maxwell triangle), an 
exact color is specified by stating the 
proportion of each color to the total. 

This is illustrated graphically in 
Fig. 4. Note that the proportion of red 


color becomes. 


is indicated by the length of the line 
drawn perpendicularly from the side of 
the triangle opposite the red apex point. 
Similarly, the proportion of blue and 
green is specified by the perpendicular 
lines drawn from the sides of the sides 
of the triangle opposite the blue and 
green apex points. 

Thus by knowing the numerical pro 
portions of the three primaries to the 
total, we have sufficient information to 
reproduce any color. These proportions 
are always stated as a fraction of 1 to 
provide a standard method for 
specification. 

Since the total is always arbitrarily 
taken as 1, no information is fur 
nished as to the real brightness of the 
colored object being described. If we 
were to reproduce a color using only 
the information given in the triangle, 
its color would be correct, but its 
brightness might be quite different from 
the original. Therefore, if we are to 
match the original colored object ex- 
actly, we must also be given informa- 
tion concerning the brightness. We see 
that we can specify the color of any ob- 
ject on the one hand, and its brightness 
as a separate quantity on the other. 
This principle is used in the NTSC color 
television system and will be described 
in the next article. 

The triangle shown in Fig. 4 is seldom 
actually used. The besic reason for this 
is that it requires that three fractional 
proportions be specified while only two 
are necessary. 

You will recall that the proportions 
are always stated as fractions of 1. If 
we know two of the proportions, the 
third can be found by simply adding the 
two and subtracting their sum from 1. 

Since only two numerical quantities 
or proportions are required, it is more 
convenient to plot a color or “chroma 
ticity” diagram in the form of a right 
triangle as shown in Fig. 5. 

The three apex points of the triangle 
in Fig. 5, labeled X, Y, and Z, represent 
what can be considered imaginary pri 
maries as compared to the real primary 
colors shown in Fig. 4. This is done for 
the sake of convenience in specifying 
all of the colors in the spectrum, in 
cluding those which cannot be achieved 
by mixing the three standard ICI pri 
maries. 

Using the standard color diagram, a 
color is specified by stating its vertical 
(Y) and horizontal (X) 
For example, the color C, 
ing to X= 0.6 and Y 
a not quite fully saturated orange. In 
other words, color C consists of 60° 
imaginary red primary color X, 35%, 
imaginary green primary color Y and 
5% (1.0 minus 60% plus 35%) imag 
inary blue primary color Z 

Using these figures, plus information 
on brightness, the skilled colorimetrist 
is able to specify any given color. The 
method is not simple, and uses rather 
involved mathematics, therefore _ it 
would be unprofitable to attempt to go 
further into the details at this point. 

The three ICI primaries which are 
used in color television are marked on 
the XYZ diagram. The area enclosed 


color 


co-ordinates. 
correspond 
0.35, is seen to be 


by the triangle connecting these points 
represents all of the colors which can 
be achieved with these primaries. Note 
that some of the highly saturated blues 
and greens. indicated by the haded 
portion of the diagram, fa 
this area and thus cannot be 
with the ICI 
seldom occur in 
is lost by not reproducing then 
television. The ICI primaries per 
to reproduce the 
lows, and oranges, which are very 
mon. With this compromise we can stil! 
obtain very pleasing color reproduction 
From the 
possible to 


primaries. The 
nature and 


saturated red 


above, we see that it i 
specify, or 
rately the color of any object in terms 
of its hue (principal color) and satura 
(freedom from dilution by 
by simply stating its X and Y 
cients on the color diagram. This in 
formation, plus brightness or 
nance” information, tells us all we need. 


describe accu 


tion vhite), 


coeth 


iuMmMt- 


Peculiarities of vision 


We are all familiar with that pe 
culiar behavior of the human eye known 
The brain’ 
ability to retain an image for a fraction 
of a second after it has 
appeared forms the basis of motion pic 
tures and television. 

Less commonly known is the fact that 
people become progressively more color 
blind as the size of the object they are 
looking at gets smaller. Another 
of stating this is to say that the 
of a large area looks different than the 
same color confined to a 

Most of us have had the experience 
paint of a 
from a small sample and perhaps being 
disappointed in the 
entire room was painted. We are 
times inclined to question the skill of 
the painter and tend to blame him for 
improper mixing of the color. In many 
cases, the actual colors are identical 
it is simply the fact that the difference 
in size has the effect of 
mismatch. 

This color-blindness phenomenon fol- 
lows a definite pattern which has been 
established as a_ result of 
tests conducted with a great many peo 
ple having normal 
NTSC color television system takes ad 
vantage of this fact by 
only that amount of color information 
that can be appreciated by the eye. Full 
information is transmitted for 
large-area portions of the picturs re 
stricted information is 
for smaller areas of the 
only brightness information 
at all) is furnished for the tiny 
(fine detail) of the picture 

This results in a substantial rex 
tion in the bandwidth 
transmit a color television picture 
is one of the reasons it was po 
sandwich the color signal into the ex 
ing 6-me channels. (TO BE CONTINI 


as persistence of vision. 


actually dis 
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color 
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area 


certain color 


of selecting 


results when the 


ome 


producing a 


extensive 
color vision 


transmitting 


color 
color supplied 
and 


(no color 


picture 


nece ary 


In the next article we will diseu 
requirements of a color television 
how the peculiarities of color vision 
used to advantage in the design of a comps 
system utilizing a 6-me transmission chanr 
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TRANSMITTER INCREASES 
TV STATION RANGE 


Co-channel booster brings 
TV to fringe areas, lowers 


antenna installation costs 


OW are we to bring television with outside anten: ik cost at 
service to residents of fringe- least $100 each that if 
area towns? Numerous methods every family in town da TV set, 
have been proposed, including there would be a total antenna invest 
Stratovision, community antenna sys- ment of at lea 75,000. Besides the 
tems, satellites, and boosters. The co- initial cost, the lift these high an 
channel booster described here was tennas is short and the hazards involved 
developed to meet this demand at the in their use are 5 
lowest possible cost. The experiment is Wired systen nat f them very 
being made at Lawrenceburg, Tennes atisfactory—have ween installed in 
see, a town of 70,000 people located 68 many communitic e them, the 
airline miles southwest of Nashville rV set owner mu i pay a fee of 
Lawrenceburg has 275 television sets $100 or more, plu nonthly charge 


ANTENNAS 
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Radio transmission to bring TV pro- 
grams to people in fringe areas would 
seem to be more economical to the con- 
sumer. Such radio systems—of the type 
now being tested by Sylvania—are more 
attractive than wired systems, and (if 
the signal is strong enough) approach 
the service of a primary television sta- 
tion. But they require additional chan- 
nels in the crowded u.h.f. band, and in 
some communities, might prevent or 
hinder the establishment of local TV 
stations. 

The system has the great 
advantage of working on the same 
channel as the main transmitter, thus 
needing no extra channels. WSM-TV 
(Channel 4), of Nashville, proposed to 
the FCC in 1951 to experiment with an 
on-channel crossed polarization booster 
system, and after authorization on July 
16, 1952, developed an experimental 
booster system. 

Such a system should have a number 
of advantages, besides that of requiring 
no additional channel Vertical 
polarization is used, and a strong signal 
This 
which 
and makes 
antennas 


booster 


space. 


is delivered over the town 
rides the interference 


the users of tall 


over- 
troubles 
antennas, 
cheap—or indoor 
sible. The cost of installation and opera- 
tion is interference to sta- 
tions own) is negligible, and 
the hazards of tall antenna towers are 
eliminated. The station 
control of the booster, simplifying re 
lationships with the FCC; and the 
system fits readily into existing alloca- 
tions plans 


even pos- 


low, other 


(and its 


licensee retains 


The basic booster system 

Briefly, the 
gain receiving antenna and a low-gain 
transmitting placed back-to- 


system consists of a high- 


antenna 








Here is a type of TV operation which may solve the problem of 
bringing television to many small communities. For the informa- 
tion in this article, we are indebted to a report by John H. DeWitt, 
Jr., president of WSM, Inc., and known to our readers (RADIO- 
CRAFT, April, 1946) as the man who first bounced radar signals 
off the moon. This latest achievement of his may be an even more 
important feat in the eyes of fringe-area television set owners! 








back and connected through a_ low- 
power radio-frequency amplifier system 
with an over-all gain of about 100 db. 
The system is polarized 
maximize booster coverage for a given 
booster power and to minimize inter- 
ference to the main TV station and 
other co-channel stations. 

The transmitting antenna at Law- 
renceburg is a vertical folded dipole 
mounted a quarter wave from a screen 
of one wavelength square consisting of 
No. 10 vertical wires. A transformer at 
the center of the radiator bal- 
ance. It is mounted on a 100-foot pole, 
guyed with tarred rope. To prevent 
distortion of the vertical polarization, 
no horizontal metal used in the 
construction. The bolts and 
the steps on the pole are made of nylon. 

The receiving antenna is a broadside 
array of 20 half-wave elements in front 
of a screen of horizontal No. 10 
spaced at 4-inch intervals. To this is 
added a maze of vertical which 
outline the walls of a theoretical wave- 
guide operated beyond cutoff. To further 
attenuate pickup from the 
screen with rectangular openings 1 x 2 
inches was applied to the backs of the 
poles which support the horizontal re- 
flector wires (so that the reflector wires 


vertically to 


assures 


was 


crossarm 


wires 


wires 


rear, a 


A close-up view of part of the receiving antenna at the 


booster station. The vertical wires 


minimize feedback 


between receiving and transmitting antenna systems. 


are between the screen and the antenna 
elements). This practically eliminates 
interference in a wide arc behind the 
antenna. Gain in forward direction i 
17 db. 

The station, with an effective radiated 
power of 10 watts, covers the city of 
Lawrenceburg and the adjacent urban 
area with a field intensity of 500 uu 
per meter, and a much wider area 
a signal in excess of 100 nv. 

Within the 100-uv area set o 
with simple vertical antennas find re 
ception from the more sat 
factory than was reception from the 
station with the large high Yagi's that 
were necessary. But between the 100-10. 
and the 10-v contours, there have bee 
several cases of interference 
hooster and main station. This inte: 
ference takes the form of a ghost whic! 
may be displaced halfway acro the 
receiver screen. Elimination of the i: 
terference depends on _ the 
strength of the two signals. Where the 
booster signal is considerably stronge) 
the best approach is to 
vertical antenna and abandon receptior 
from the main station. Where receptio 
from the only — slightly 
stronger or weaker than that from the 
main station, a 5-element Yagi n 
vertically produces good signa fro 
the booster in most Where the 
relative strengths of the two signa 
are such that the owner prefers to re 
tain his tall tower installation and r¢ 
ceive direct, slight modifications of the 
antenna setup virtually eliminate the 
booster signals. 

In a number of such cases, it wa 
found that the long wire guys on the 
tall masts were reradiating the booste) 
signal. Replacing the wire guys with 
nylon removed the trouble. I 
other cases it was necessary to replace 
the flat %300-ohm line lead-ins with 
shielded line. 

As a result of experience to 
WSM’s engineers believe that “. the 
present development offers a cheap and 
effective means of raising the signa 
level over a town to the point where 
satisfactory pictures car be 
at very low cost to the consumer. The 
power consumed by the booster equi 
ment is little more that that needed to 
run the average TV set.” Cost is re 
duced by fully automatic operation, so 
that labor required is reduced to a 
weekly checkup by a maintenance man. 
“The initial cost appears to be 
enough to warrant installation in fairly 
small communities which certainly will 
not be able to support TV stations of 
their own for many years to come.” END 
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CIRCUITRY 


The remarkable RCA 630TS, 
discussed on the following 
pages, has undergone very 
© few changes. It remains 
“| a TV receiver yardstick 


“By ROBERT F. SCOTT 
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Fig. 1—Ahbove-Video if. strip used 
in Video Products and Mattison models: 





Fig. 2—Left—Tuner coupiing of video 
and sound if. amplifier in Regal. 








Fig. 3—Below-Schematic diagram shows 
sound take-off coupled to the plate of 
second picture if. amplifier in Airex. 
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N THE fall of 1946, which was about 
one year after its introduction, the 
top-notch performance of the RCA 
630TS had made the TV world 630- 
conscious. Its high sensitivity, 
stability, and reliability had become 
yardsticks by which other sets were 
rated. Several large competitive manu- 
facturers and many small ones obtained 
rights to manufacture 630-type chassis 
through RCA’s licensing service. Nearly 
all these manufacturers included “630” 
in their model or chassis numbers. 
The 


placed 


syne 


larger manufacturers have re- 
the 30-tube 630 chassis with 
simpler types using fewer tubes. How- 
ever, a number of small manufacturers 
are still producing 630 type kits, cus- 
tom chassis, and complete receivers 
which incorporate all of the latest com- 
ponents and circuit developments. The 
owners of 630 can 
improve their sets and bring them up 
to date by making many of the im- 
provements described here. Table I lists 
new circuit features and tube changes 
covered in the text. Table II compares 
traps and sound and sync take-off points 
in the 630TS with the 1955- 
1954 models. 


older type chassis 


those in 


The i.f. amplifier 


Circuitwise, the i.f. amplifiers in the 
1953-1954 630 type chassis are pretty 
the original. The most out- 
standing changes have been made in 
the video i.f. strip to provide higher 
gain and to permit use of the Standard 
Coil cascode tuner. The Philmore is the 
only set covered in this survey that re- 
tains the four SAG5 video if. ampli- 
fiers. All other makes except Regal have 
four 6CB6's. The 
6AG5 or 6BC5 in the fourth video if. 
The circuit of a typical video 
i.f. strip is shown in Fig. 1. 

In primary 
booster is 


close to 


Regal models use a 


stage. 


service areas where a 
used, the signal level may 
drive the fourth video i.f. amplifier to 
the point where video and syne signals 
are compressed, resulting in poor pic- 
ture quality and syne instability. This 
problem is by shunting a 
small coil across the 5,600-ohm_ plate- 
load See Fig. 1. This raises 
the plate voltage and the point at which 
syne compression and clipping begins. 
(This is probably the reason why Regal 
uses 6AG5's or 6BC5’'s in this stage.) 
As shown in Table II, the sound take- 
off point varies with the make and 
model. Fig. 2 shows the method of 
coupling the tuner output to the sound 
and video i.f. amplifiers in the Phil- 
more and Regal sets. In al! others ex- 
cept the Transvision model, the sound 
take-off is at the plate of the first or 
second video i.f. amplifier. Fig. 1 illus- 
trates a sound take-off point coupled to 
the plate of the first video i.f. stage. 
Fig. 3 shows the sound i.f. strip of 
a receiver with the sound take-off cou- 
pled to the plate of the second picture 
i.f. amplifier. I was startled to note 
that with this arrangement there is no 
adjacent-channel picture-carrier trap. 
In some areas where it is possible to 


overcome 


resistor, 
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Fig. 4—Transvision sound take-off 
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Fig. 6—Original RCA 630TS sync circuit, with modern tubes substituted. 
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Fig. 7—New type of syne separator. Circuit designed to stabilize sync pulses. 
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Fig. 8—The Synchrolock 
receive stations on adjacent channels, 
this can be a source of trouble. 

The Transvision set is an intercarrier 
type with the sound take-off coupled to 
the plate of the first video amplifier as 
shown in Fig. 4. This radical change 
from the original 630 circuit was prob- 


ably made to minimize picture and 


horizontal 











a.f.c. circuit used in the 630TS. 
sound separation when receiving u.h.f 
stations. This set is the only one to us¢ 
a germanium diode as the video de- 


tector. The others use 6AL5’s. 


The video amplifier 
In all the sets, the first video ampli- 
fier is a 6AU6 and the video output 
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a 6V6 or 6K6. See Table I. The contrast rare 
control is in the cathode circuit of the De- Voit- 


- a No. of Horiz. Vert. Audio Video Horiz Vert layed age 
video output stage sabes 3 . Model tubes output output output output Blank. Blank. a.g.c (ky) 
The 630 is a wide-band receiver. 


When 16-inch and larger picture tubes 
were substituted for the old 10BP4, 630FA 31 6BG6-G 6K6-GT 6AQ5 6V6-GT No Yes No 14 
there were complaints of a strong 4.5 
me beat causing interference in the 630F A-2 31 6CD6-G 6S4 6AQ5 6V6-GT No No 
picture. A 4.5-me trap was installed to 630FA-2-A 31 6CD6-G 6S4 6AQ5 6V6-GT No No 
revent this. In some sets, this tra 

its" A age P 630-6A 30 6BG6-G 6K6-GT 6K6-GT 6K6-GT No 

is inserted in the plate circuit of the or 6BQ6 

first video amplifier. In the Transvision 
set (Fig. 4), the sound-take-off trans 
former also serves as a 4.5-me trap 

r See 30 6BG6-G 6S4 6V6-GT 6V6-GT 
The cathode is grounded when the trap footnote . 

is in the plate circuit. The Philmore 
model does not employ a 4.5-me trap. 


The video detector and amplifier cir- — 2430 30 | 6CD6-G | 6S4 6K6-GT | 6V6-GT 
cuits of the Video Products 630K4C are 2431P 31  6CD6-G 6584 6AQ5 6V6-GT 


shown in Fig. 5. Here, the 4.5-me beat [trans | 630-0 30 6BG6-G 6K6-GT 6AQ5! 6K6-GT 
is eliminated by a low-Q degenerative vision 


trap in the cathode return on the 6A U6. Video 630K4C 30 | 6BG6-G | 6K6-GT 6K6-GT 6K6.GT 
This trap is made by shunting a 470- Products or 6BQ6 


“am lied panies ms Oe A ‘ 
ryt capac itor ac FOS a P 0 ty pe third Note: Regal models are: 1731, 1736, 2031, 2036, 2131, 2136, 2431, and 2436. Chassis code 101 
or fourth picture i.f. coil. This arrange- Push-pull output stage. 

ment is also used in the Mattison, 
Airex 630 FA, and Regal sets. 


630TS 30 6BG6-G 6K6-GT 6K6-GT 6K6-GT No No No 9 


CPT-31D 31 6CD6-G 6K6-GT 6K6-GT 6K6-GT 


1930R-C 30 6CD6-G 6S4 6K6-GT 6V6-GT 





Table I—630 comparisons. New circuit and tube changes covered in article. 





Sync circuits 
Accom- Adj Adj 


Two distinct types of syne circuits Sound Sync Type panying chan chan 
take-off take-off of sound sound video 4.5-me 


are used on the receivers discussed here. " Model point point syne trap eran crap wrap 


Philmore, Tech-Master (Videola), and 5 
he Ai © 630FA-2 and 630FA-2-A 7 630TS Converter D.c. RCA 4th if Ist if 2nd if None 
the Alrex 650F A-2 and 650F A-2-A use plate restorer cathode plate plate 


the original RCA type syne separator 
_ ee P - : I * - 630FA Ist picture ist video Dual Detector 2nd if 4th i Ist video 
and syne amplifier circuits in Fig. 6. if. armpl. amplifier cathode plate grid cathode 


Tech-Master sets use a 6AC7 first syne 

a 2 Pe 630FA-2 2nd picture Video RCA 4th if ist if None Ist video 
amplifier and Airex sets have a 6CB6 i.f. ampl. detector cathode plate plate 
in this stage in place of the 6SK7 in 

oe = ge P +f vaanmnies 630FA-2-A 2nd picture Video RCA 4thi.f Ist if None Ist video 
the 630TS. The 6SH7 in the 630TS has if. ampl. detector cathode plate plate 
been replaced by the 6AU6 in all sets 
7 a tap : a 2 , 5 : Matti- 630-6A Ist picture 1st video Dual Detector 4th if 2nd i Ist video 
except the Philmore. son if. ampl. amplifier cathode grid plate cathode 


A new type of syne separator that Philmore CP7-31D Converter Picture RCA 4th if ist i.f 2nd i None 
some manufacturers are adopting is plate tube grid cathode _ plate plate 
shown in I ig. 7. This circuit is designed Regal See Converter Ist video Dual 4thi.f Ist i.f 2nd i ist video 
to stabilize the syne pulses and mini- footnote trans. amplifier cathode _ plate plate cathode 
mize picture roll and tearing under 1930R-C | 2nd picture Video RCA 4thif et 1.9 ee con semiee 
severe noise conditions. i.f. ampl detector cathode plate plate 


In a set which has a single time Tech- 2430 2nd picture Video RCA 4thif Ist if None Ist video 
constant syne clipper or separator, the Master if. ampl. detector cathode plate : plate 


time-constant 1s selected as a compro- 2431P 2nd picture Video RCA 4thi-f ist if None Ist video 
mise value that provides good separa- if. ampli detector cathode plate plate 


tion of horizontal and vertical syne Trans- 630-A 1st video 1st video Dual Detector 4thif. 2ndif. Ist video 
pulses under normal conditions. With Vision plate plate cathode grid plate plate 


this arrangement, sustained noise bursts Video 630K4C Yet pleture | tet video | Oust | Detector | 4th 1.1 ena id. | ten widen 
may gradually increase the operating Products if. ampli. amplifier cathode” grid plate plate 








bias on the clipper until it blocks. This Note: Regal models are: 1731, 1736, 2031, 2036, 2131, 2136, 2431, and 2436. Chassis code 101 
causes momentary interruption of sync - — 
pulses, and the sweep oscillators may Table II—630 comparisons. Sound and video traps; sound and syne take-off points. 
fall out of syne. 

In the dual syne clipper in the Airex 
630FA, Mattison, Regal, Transvision, block, but the shorter time-constant of zontal az.f cu famous -in 
and Video Products sets (see Fig 7), V1 enables it to continue to conduct. the 630TS if ca tor. 22.000 
Vil and V2 are high- and low-frequency Although the short time-constant of ohm re and r vermanium 
syne clippers, respectively. They oper- V1 favors the passage of horizontal diode shovw t the dashed lines 
ate with their grids in parallel and the syne pulses over the vertical, the over- are = adde compone! ised in the 
plates connected to a common load re all performance of the dual clipper in Transvision 63 iY \ 63FA re 
sistor. The cathode circuit of V1! has the presence of heavy noise is superior ceive! } V ide roduct and 
a short time-constant, and V2 has a_ to that of any single time-constant type Mattison i plat and the 
comparatively long time-constant The syne take-off point is at the out grounded cathode of tl .T6 first a.f 

The time-constant of V2 is designed put of the video detector for the RCA amplifier ised instea f the IN34 
to provide good separation of vertical type circuit in Fig. 6 and at the plate The 1N3 odes are used 
and horizonal syne pulses. In strong of the 6AU6 video amplifier for the as clam; e 1 voltage on 
signal noise-free areas, the set will pro dual syne clipper in Fig. 7. In the _ the horizontal ie d ninator in the 
cide satisfactory syne operation with original RCA 630, sync take-off was at presence of transiet I clamp diode 
Vl removed from the circuit. When the plate of a 6AL5 d.c. restorer in the regulates the voltage on the cathodes 
dual sync clippers are used in the pres- output of the second video amplifier. and eliminates the effe of transients 
ence of strong noise pulses, V2 may Fig. 8 shows the Synchrolock hori- TO BE CONT 
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Have you ever asked your- 





onl ——— 7 self: “‘What new and differ- 
, a ee ; 
Pa ent circuits are we going to 
a 
atl ind . . 
aa find in a color TV receiv- 


Li iin er?” Here are the new and 


| different parts, with a brief 
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COLOR receiver circuits 


COMPLETE description of the* 


the 
constitute 


circuits on this and 

posite page would 

a complete course in color tele- 
vision. So the reader must expect the 
discussion to be incomplete and over- 
simplified. Some important circuits 
time-delay networks for instance—have 
been passed over. Others—like the 
cathode followers—have been mentioned 
without explanation. All these points 
will be handled in detail in full articles 
within the next few months. 

Up to the video detector, the only 
difference between a straight black-and 
white and a that the 
i.f. channel must be especially wide and 
flat. Therefore a receiver may 
have more if. than been 
common. 

After the video detector, the signal 
is split into two parts. One goes to the 
luminance or “Y” (black-and-white) 
circuit (A); the other to the color cir- 
cuits. The Y circuit consists of a two- 
‘stage video amplifier and a network 
through which the signal is applied to 
the grids of all three guns, essentially 
in parallel. 

The first 
(B) is a 
passes the 
sidebands. It 


op- 


color receiver is 
color 


stazes has 


tube in the chroma 
bandpass ai 


5.58-me color 


circuit 
which 
and its 
ditfer 


vlifier 
carrier 


feeds a 6J6 color 
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HORIZ DYN AMP 


ence cathode follower, which supplies 
the signal to the “I” and “Q” demodu- 
lating circuits (C). Since the color sig- 
nal is phase-modulated for color, these 
detectors are there to find out the phase 
of the transmission. Their suppressors 
are supplied with a local 3.58-me car 
rier generated by the 12AT7 triode sec- 
tion and amplified by a 6AH6 (D). The 
“I” (“in-phase”) demodulator is fed 
direct; the “Q” (quadrature) through 
a 90-degree phase-shifting network. 
(Two values at right angles to each 
other—the “x” and “y” axes of trigo- 
nometry—can express any phase angle 
from 0 to 360°.) The “I” and “Q” sig 
nals then go (one of them through a 
phase inverter) to cathode followers 
which feed the three matrices or adde 
circuits (E) in which the and 
luminance signals are combined. The 
cathode followers contain the controls 
for varying the individual colors. The 
matrix tubes are double The 
first half of each is a wideband mixer, 
the second half is an amplifier. Gain of 
each is that the picture tube 
receives color signals in correct 
portion for good balance. The 
diodes which are seen at the extreme 
right of the diagram are used as d.e. 
restorers. 
The burst 
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Another great year for 


dx hounds and students 


By E. P. TILTON, W1DQ, 


v hf. Editor, QST 


POR A tor 
NUMBER OF DAYS PER MONTH 


i. afl 


JAN FEB MAR APR MAY JUNE JULY AUG SEPT 
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SPORADIC~E OX 
NUMBER OF OBSERVATIONS 
PER MONTH 


* @52 FIGURES 
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Fig. 1—Sporadic-E dx, report for 1953. 


of propagation. Hardly 


a day went by without 


remarkable dx reports 


ESPITE all that’s been written 
on the subject and the fact that 
hams have been working similar 
kinds of v.h.f. dx for nearly 20 
years, it is still a source of amazement 
to most TV owners to discover that re- 
ception is distances of 
more than 150 miles or so. Probably not 
one percent of all home viewers have 
seen any TV dx. Yet in 1953 sporadic-E 
TV dx was received in the United States 
on considerably more than one-third of 
the days; 133, to be exact. If we add all 
forms of dx, we find that hardly a day 
passed in 1953 without someone pulling 
in TV reception over distances that may 
seem incredible to the average viewer. 
The nearly 150 people listed at the 
end of this article took the trouble to 
record their observations and send them 
in to RapIlo-ELECTRONIcS. They are all 
ages, of both sexes, and from varied 
walks of life; schoolboys of 14 or 15, 
invalids bedridden or confined to wheel- 
chairs, TV service technicians, doctors, 
housewives. Quite a few are hams, and 
all seem to share that special blend of 
curiosity and enthusiasm that has made 
radio the fine hobby that it has been 
through the years. 


Causes of TV dx 


Probably the most intriguing cause of 
TV dx is sporadic ionization of the E re- 
gion of the ionosphere, roughly 50 miles 
above the earth’s surface. Normally 
v.h.f. waves go off into space, but at 
largely unpredictable times this region 


possible over 


bends them back to earth at distances 
from 600 to 1,200 miles or so 
where they started. They may come in 
as close as 300 miles on rare occasion 

and multiple-hop propagation has been 
known to bring in stations as much a 
2,500 miles distant. Sporadic-E dx i 
most common in May, June, and July, 
with a shorter period around Christma 
time, but it can happen anytime 

More common is_ extended-range 
propagation associated with easily ob 
servable weather effects. Troposphe 
dx can often be anticipated several 
hours to a day or two in advance. It is 
usually at its best just before a general 
rain, and is almost always associated 
with the middle or trailing edges of 
well-defined high-pressure area 
Tropospherie dx is most common in the 
warm months, reaching its peak in Sep 
tember and October. 

Many other natural phenomena affect 
TV reception to some degree. The 
aurora meteors hurtling 
through space, high-flying planes, and 
various forms of scattering may cause 
weak signals to appear eccasionally. All 
these are minor sources of TV dx. Ex 
cept for aurora they can be neglected, 
and even the northern lights are seldom 
responsible for anything approaching 
entertainment quality reception. 


from 


borealis, 


Nature of sporadic-E dx 
The seasonal 
(sporadic-E) dx is 
Fig. 1. 


character of 
shown 
(November and December f 


clear 
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ures were taken from 1952 records.) 
The upper columns show the number of 
days in each month when dx was 
logged; the lower ones give the number 
of individual observations each month. 
The cycles for 1951! and 1952° were 
similar, but by no means identical. In 
1951, May produced the largest number 
of reports, with June a close second. In 
1952, June tepped the list by a wide 
margin, with July second. This year we 
find July in the top spot, with August 
well ahead of previous years. 

That frequency is a dominant factor 
in Es dx is shown in Fig. 2. This shows 
the percentage of the total number of 
stations in each channel plotted against 
the percentage of the reports for that 
channel. It agrees well with previous 
years. Nearly half the dx was recorded 
by channel 2 stations, though only 20% 
of the low-band stations are in that 
channel. Channel 3 report. and station 
columns are about equal. In channel 4, 
most populated of all, 34% of the sta- 
tions yielded but 29% of the reports. 
Channels 5 and 6 together have one- 
third of the stations, but they account 
for a bare 13% of the dx. 

Geographical situation of the station 
is important. Those receivable in all 
directions naturally outclass stations on 
either coast, but stations in lower lati- 
tudes enjoy another advantage: dx oc- 
curs much more often below the Mason- 
Dixon Line. Note the predominance of 
Cuban, Mexican, and Southern stations 
in the reports on Page 71. 


A new champion! 

For the first time since these reports 
have been collected, KPRC-TV, Hous- 
ton, Texas, has been pushed out of first 
place. In 1953, KFEL-TV, Denver, Colo., 
nosed out the Houston station, 129 re- 
ports to 114. These two stations ac- 
counted for more than a third of all the 
channel 2 reports, and KFEL’s total is 
nearly 10% of all dx reported. Looks 
like Denver should be a good place for 
50-me ham work! 

KMTV, Omaha, WKY-TV, Oklahoma 
City, KRLD-TV, Dallas, WBAP-TV, 
Fort Worth, and all the Cuban stations 
piled up impressive totals. A newcomer 
to the upper brackets was WCBS, New 
York, with nearly three times their 1952 
Could it be that new Empire 
State Building antenna? 

Tropospheric dx reports were received 
in great quantities in 1953. They show 
that the higher ERP’s now being em- 
ployed by many stations are having a 
considerable effect on coverage. They 
also reflect the recent improvements in 
receiver and antenna design. Particu- 
larly in the south, viewers are reporting 
reliable reception over distances in ex- 
cess of 200 miles in a large number of 


score, 


instances. 


Outstanding observers 
The 
serious 


by the 
impressive, 


being done more 


most 


work 
observers is 


a“TV Dx in Rapdi0o-ELectTronics, January 
1952, p 40 
*“TV Dx in 
1953, p 45. 


JANUARY, 


1961,” 
RavdI0o-ELECTRONICS, January 


1952,” 


1954 


and 
previous 


and the number of both reports 
observers is well up over 
To record details of all would 
take most of this issue, but the work 
cited below is typical. Not a little of it 
is being done in areas where there is 
no local service at all. Some make a 
hobby of photographing dx for evidence, 
but such evidence is not always ac- 
cepted as valid. Observer Penc, Utica, 
N. Y., says one fellow he showed his 
pictures to accused him of traveling 
around the country to get them! 

Fantastic numbers of stations have 
been logged by several of the fraternity. 
Louis Matullo, Washington, Pa., holds 
unquestioned lead in this department, 
having identified 95 different stations! 
His list includes virtually every v.h.f. 
station within a 500-mile radius, and is 
very close to the maximum possible 
under present-day conditions. Lou is 
after more u.h.f. stations to add to the 
7 he already has. There are 29 high- 
band v.h.f. stations on his list, along 
with 59 on channels 2 through 6. 

Lou keeps’ involved records of 
weather and signai strength, and has 
photographed more than 50 different 
station identification slides test 
patterns. He regularly logs up to 20 
stations a day, and on July 15 he caught 
36. Most home viewers refuse to believe 
that this many stations could be re- 
ceived in any day, but it’s no record for 
Matullo. The top was 37, on September 
9 of last year. 

Richard Baker, Moberly, Mo., a 
schoolboy of 15, has 56 stations to his 
credit, and some fine tropospheric dx, 
including WHAS-11 and WAVE-3, 390 
miles, WLWD-2 and WHIO-7, 450 miles, 
and Chicago, 300 miles, on all channels 
now in WAFM-13 and WBRC-6, 

miles, and WXEL-2, 600 miles. 
Seeing the name of Gordon Amery, 
Braymer, Mo., listed among the 1952 
observers, Baker made a trip up to com- 
pare notes. Both were pleased to find 
that they were the same age, and in the 
same grade in school! 

Observer Van Gunten, Berr:, Ind., 
has 63 stations logged, and has identi 
fied as many as 40 in a single 24-hour 
period. Akers, Charleston, W. Va., has 
57, including all on channel 2 except 
the nearest, WF MY-TV. He is deep in 
a valley, with very mountainous terrain 
in the direction of Greensboro. Mellen 
bruch, Hiawatha, Kan. also has 57. 

The favorable nature of the Gulf 
Coast for tropospheric dx shows in the 
reports of observers Atkisson 
Blalock of Tallahassee, Fla. They 
port reception of Cuban stations on all 
channels in the warmer months, 
distances up to 600 miles. Birmingham 
and New Orleans are also received fre- 
quently in Tallahassee. Walker of Day- 
tona Beach has WGUL-11, 
Galveston, Texas, more than 800 miles 
across the Gulf. Young of Orlando also 
received WGUL, about miles, on 
September 13. At 10:15 pm Young was 
able to get a fine clear photograph of 
their beautiful seagull identification 
slide, and the signal remained in for 
about an hour thereafter. No low-band 
dx was in evidence. Rogers, of Mobile, 
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also has 

Schum: : ‘ le! exa 
KTB¢ 
11, 340 
z. Houston, 
on a channel 11 antenns 
Friars Point, Mi has KPRC, WSB-2, 
WAVE-3, WSM-4, WBRC-6, WAFM-13, 
WTTV-10, KGUL-11, and WHAS-11 at 
distances from 2 0 Hale 
of Natchez, Miss., ha a list, 
about everything “from Nat 
Mobile; Memphis to Saint 
JO ” and Galveston to Antonio, 
to boot 

A session of tropospheric dx that 
would look like Es, if it weren't on high 
channels, is reported by Hedges of 
Kingman, Kansas, The night of May 21 
WKY-4 and KOTV-t locals” at 
170 and 190 miles, w now-free after 
about 8:45 pm, tarted looking 
around, Result DX-3, 325 
WBAP-5 and WI 360 
KSWO 7, 225 mile 
and WGUL-11, 62 


reception or slow 


logs 
KGUI 
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Beard’s valley location, 200 miles north 
of San Francisco, is so full of reflec 
tions that when he caught KFEL-2, 
Denver, on July 4, he was able to dis 
s, all fading 


ghost 


tinguish six separate 
out of phase! 


Dx on u.h.f., too 


True to predictions 
forecast appearing regularly in RAbDIO 
ELECTRONICS, dx is beginning to show 
up in the u.h.f. channels. Honors for the 
first u.h.f. report that can be called dx 
go to Mrs. W. C. Breithaupt, Little 
Rock, Ark She picked up WJITV-25, 
Jackson, Miss., at 10:15 am, April 9, a 
200-mile haul, Other u.h.f. reports were 
contributed by observers Ross, Walker, 
Peters, Wieskamp, Teal, Hill, Grave, 
Kuehn, De Haven, Melson, Collins, 
Kidd, Ashworth, Perry, Paul, Richards, 
Cooper, Cafritz, and Carnes. 

An Atlantic seaboard path that has 
produced many fine contacts for hams 
on 144 me has shown itself capable of 
producing u.h.f. dx, too. Ashworth of 
New Bedford, Mass., pulled in WVEC- 
15, Hampton, Va., around 8 pm October 
3. It’s about 450 best u.h.f 
dx yet reported by an observer. De 
Haven, Atlantic City, N. J., brought in 
WICC-45, Bridgeport, Conn., 150 miles, 
on August 25. Since then, Bob has 
logged WVEC-15, WEEU-33, WGLU- 
59, and WHUM-61, all in eastern 
Pennsylvania 

Midwestern reports include WTVO- 
39, Rockford, and WTVI, Belleville, IIlL., 
by Kidd, of Decatur, 170 and 100 miles, 
respectively. WSBT-34, South Bend, 
Ind., is reported by Richards, Keens- 
burg, Ill., more than 250 miles. WSBT 
is also mentioned by Kuehn of Milwau- 
kee, 130 miles. Melson, Niagara Falls, 
N. Y., has logged WKBN-27, Youngs- 
town, and WICA-15, Ashtabula, Ohio, 
180 and 125 miles, respectively. 


in the monthly dx 


miles, the 
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Showing how the TV dx is divided among the low-band v.h.f. channels. 


Over-water, coastal, and river-valley 
paths seem to produce u.h.f. dx in a 
manner now well v.h.f. 
work. At Quogue, Long Island, Perry 
has received WFPG-46, Atlantic City, 
nearly 150 miles, WHYN-55, Holyoke, 
and WKNB-30, New Britain, 
Conn. A shot of well over 300 miles, 
mostly over salt water, WCOS-25, 
Columbia, S. C., received by Walker, 
Daytona Beach, Fla., has already been 
reported in the monthly dx column as 
record. 
and adjacent-channel 
interference, not supposed to occur in 
the “interference-proof” u.h.f. region, 
has already reared its ugly head. Paul, 
Honeybrook, Pa., noting some interfer 
ence on his local WEE U-33 the night of 
October 3 (remember this was a big 
night), turned his antenna and found 
the cause to be WKNB-30, three chan- 
nels and 170 miles away in New Brit- 
ain, Conn. (We repeat here the predic 
tion made at the time the u.h.f. allo- 
cations plan was first announced: 
There’s going to be a lot more inter- 
ference between stations in the u.h-.f. 
region than most people now anticipate 
When tropospheric propagation is good 
on u.h.f., it’s terrific!) Observer Paul 
holds the record, incidentally—& u.h.f 
stations identified, and in one evening 

The only West Coast u.h.f. report is 
from Cooper of Lafayette, Calif., for- 
merly of Ithaca, N. Y. Bob sees KCCC- 
40, Sacramento, 100 miles, and KMJ-24 
and KJEO-47, Fresno, 125 miles fairly 
regularly. This is made possible by a 
“relay rhombic” on a hill about a mile 
away from and 500 feet above his valley 
location. 


established in 


Mass., 


an early u.h.f. 
Co-channel 


Some really rare ones 

Nearly all the dx reports, v.h.f. and 
u.h.f., can be classified according to 
well-established patterns. But every so 


often an observer comes up 

port that cannot be explained by 

the known theories. Such is the 
tion of KLAC-13, Los Angele 
Rader, Indianapolis, July 2 
exceeds the amateur 144-m¢ 

1,400 miles, and it’s three tin 
best that has been ; 
Assuming that it’s not a case of 1 
taken identification, how did it hap 
Phil also reports reception of PRI 
Sad Paulo, Brazil, July 8 

Cooper calls our attention to a 
that appeared in Broadcasting regar 
ing the reception of WKY-4, 

City, in England. The same publicati: 
also reported KTNT-11, by a viewe 
McAllen, Texas. No details—but 
dx, if true! 

And here’s the real killer. Joh 
ley, chief engineer of WKNB, 
Britain, Conn., called the 
afternoon last summer to 
information on reported reception of 
their new channel-30 rig by a viewer in 
Ames, lowa. The correspondent repro 
duced the WKNB test pattern accu 
rately, and correctly identified the pitch 
of the tone that accompanied it. This 
neat 1,100-mile trick was turned shortly 
after noon on July 11. Can anyon 
explain it? We have a few things to 
learn, yet! END 
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1953 Observers 


Akers, Dorsey W., Charleston, W. \ 
Anderson, A. Leland, Squirrell, [dat 
Anderson, Leland, San Antonio, Te 
Angelo, T. ¢ Little Rock, Ark 
Anglado, George R., Biloxi, Mis 
Artkin, W. H., Toronto, Ont 
Ashworth, Russell, New Bedford, M 
Atkisson, Jerry, Tallahassee, Fla 


Baker, Richard, Moberly, Mo 
Bare, Claude, Starr, 8S. 

Bass, Chase, Colonial Heights, Va 
Batten, W. R., Rockford, Il 
Baughman, R. D., Newport, Ohio 
Beard, R. N., Hayfork, Calif 
Hitting, Mark, New Cumberland 
Blakeney, Justin, McAllen, Texa 
Blalock, Tommy, Tallahassee, Fla 
Bocker, Nick, Brandon, Man 
Breithaupt, Mrs. W. C., Little Roc 
Brierton, David, Watertown, N. Y 
brown, N. 1 St. Johnsville, N. Y 
Brasseur, Bob, Saginaw, Mich 
tuchanan, Francis D., Keokuk, low 
Burnett, J. B., Seranton, Pa 


Cafritz, Carter and Conrad, Washing 
‘aldwell, Alton L., Jr., Brockton, Ma 
‘ampbell, T. E., Douglas, Ariz 
‘anning, L. A., Halifax, N.S 

arnes, P. G., Orangeburg, S. 
‘arrier, G. M., Bedford, Ind 

harlier, B. J., Kankakee, Ill 

‘hurchill, Harry R., Gravenhurst, Ont 
‘leveland, Bruce, Jamaica Plain, Mass 
Collier, J. W Arlington, Va 

Collins, Art, Buffalo, N. Y 

Robert B., Ithaca, N. Y 


Cooper, 


Davies, W. L., Hamilton, Ont 

Davis, Dr. G. W., Sydenham, Ont 
DeGeer, M. W., Tulsa, Okla 

DeGroat, F. E., Salamanca, N. Y 
DeHaven, Bob, Atlantic City, N. J 
Dell, Vernon W., Mapleton Depot, Pa 
Dochrk, Sudbury, Ontario 

Downs, Snyder H., Los Alamos, N. Mex 
Etherington, G. E., Hamilton, Ont 
Fellows, Harold L., Stockton, Calif 
Ferguson, George A., San Antonio, Tex 
Frahm, Lorene, Sidney, Neb 
Freiberger, Texas City, Texas. 

Flora, Perry, Mt. Dora, Fla 

Fox, R. F., Raleigh, N. C 

Gibbs, P. W., Cobden, Ont. 

Grave, Peter W., Germantown, Pa 
Guin, R. F., Jr., Russellville, Ala 
Guinn, Paul R., Oak Ridge, Tenn 
Guynes, George A., San Antonio, Texas 
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Hale, James A., Natchez, Miss. 

Haley, H. D., Estes Park, Colo. 

Hall, C. D., Chillicothe, Ohio. 

Hall, E. R., Miami, Fla 

Hansen, Floyd, Waukegan, III. 
Harman, Oliver, Decatur, Ind 

Hartin, Robert, Mattawamkeag, Maine. 
Hendershott, Myrl, Laramie, Wyo. 
Hedges, John R., Kingman, Kan. 

Hill, Joe C., Laurel, Miss. 

Hill, Sherman A., Galata, Mont. 
Hinton, Orval J., Spencer, Ind. 

Hollis, James L., Clyde, Texas. 
Horacek, Edwin C., Yankton, S. D. 
Houde, W. D., Eureka, Mont. 
Hughner, Robert, Canandaigua, N. Y. 
Holt, H. D., East Hampton, Conn 


James, Edgar R., Chesham, N. H. 
Johnson, Charles W., Little Falls, N. Y. 
Johnson, Elmer W., Cornwall-on-Hudson, N 


Kasticky, John S., Benwood, W. Va. 
Kemery, Richard D., Columbia City, Ind. 
Kidd, S. E., Decatur, Ill. 

Kish, G. J., Temperance, Mich. 

Koch, Stanley G., Caro, Mich. 

Kuehn, Harvey, Milwaukee, Wis. 


Landry, Duke, Friars Point, Miss. 
Lapham, Harry, Towanda, Pa. 
Larkins, Tommy, Clarksville, Tenn. 
Leeson, Raymond H., Auburn, N. Y. 
Lester, Cloyd M., Bristol, Va. 
Lipskey, Edwin E., London, Ont. 
Liszezak, John, Griffin, Ind. 

Long, Terry, Wabash, Ind. 


Mahler, Chrales F., Portland, Ore. 
Manly, W. A., Auburn, Ala. 

Mayo, S. D., Portland, Maine. 
Mayernik, Joseph, Monessen, Pa. 
McGehee, B., Arcadia, Fla. 

McPhail, G. A., Renfrew, Ont. 
McQuentin, George, Fullerton, N. Y. 
Mellenbruch, Reuben, Hiawatha, Kan. 
Melson, Frank, Niagara Falls, N. Y. 
Millot, Dan, Louisville, Ky. 

Minnix, Roy T., Murphys, Calif. 
Morris, Dale, Austin, Texas. 

Mueller, Ronald C., W. Milwaukee, Wis. 
Meyer, J. H., Georgetown, Colo. 
Martin, Jack R., Augusta, Ga. 
Matullo, Louis M., Washington, Pa, 


Nafzger, Paul K., Round Lake, IIL. 
Nichols, Den, Mason, Mich. 
Nienow, Virgil, Mapleton, Minn. 


Oberto, G. P., Richmond, Va. 


¥. 


Parks, Lyle M., Bay City, Mich. 
Patterson, Clay, Ainsworth, Neb. 
Paul, Dr. John D., Jr., Honeybrook, Pa. 
Penc, Stanley J., Utica, N. Y. 

Perry, Arthur M., Quogue, N. Y. 
Peters, Robert B., S. Orange, N. J 
Popper, Dennis, Cedar Rapids, lowa. 
Proctor, Gerald R., S. S. Sabine 


Rader, Phil, Indianapolis, Ind. 

Radke, Merle, Seattle, Wash. 

Rainey, Sidney, Shelbyville, Mo. 
Richards, Wade, Keensburg, Ill 
Richardson, Stanley, County Line, Okla. 
Riebman, R., Coatesville, Pa 

Roberts, Earl R., Indianapolis, Ind. 
Rogers, James R., Prichard, Ala. 

Ross, Leonard, E. Orange, N 


Salter, F. X., Norfolk, Va. 

Savoy, David, Madison, Maine. 
Scanlon, V. C., Toronto, Ont 
Schauperl, William, Winnipeg, Man. 
Scriven, R. L., Cedar Rapids, lowa. 
Schuman, G. T., McAllen, Texas. 
Schultz, Erwin F., Milwaukee, Wis. 
Sechler, F. E., Denver, Colo. 

Sloss, Raymond, Baton Rouge, La. 
Smith, Millard, Malone, N. Y. 
Smith, Wilfred E., Muskegon, Mich. 
Smick, Robert, Oshkosh, Wis. 
Stanek, John A., New Kensington, Pa. 
Sproule, T., Toronto, Ontario. 
Swann, Jesse F., Celina, Tenn. 


Teal, Nelson B., Burlington, N. C. 
Thompson, Sam, Klamath Falls, Ore. 
Titsworth, V. O., Heavener, Okla. 


Unsigned, Granite City, Ill. 


Von Gunten, Fred, Berne, Ind. 
Vuylsteke, George, Story, Wyo. 


Walker, R. J., Daytona Beach, Fla. 
Warren, Bud, Cocoa, Fla. 

Weems, R. C., Jr., State College, Miss. 
Wenth, Allen W., Orlando, Fla. 
Whiting, Larry D., Iiderton, Ont. 
Wieskamp, H., Holland, Mich. 

Wilcox, W. W., Richmond, Va. 
Wilson, Don, Wichita, Kan 

Witschen, Robert B., St. Cloud, Minn. 
Wolfe, Stanley H., Philadelphia, Pa. 


Young, Ernest, Jr., Orlando, Fla. 


Also reports excerpted from The TV DXer Hank 


Ward, Ponea City, Okla 


SPORADIC-E DX REPORTS BY STATION AND CHANNEL 


Channel 2, 54-60 me; 19 stations 
KFEL-TV, Denver, Colo. 
KPRC-TV, Houston, Texas 
CMQ-TV, Havana, Cuba 
WCBS-TV, New York City 
WSB-TV, Atlanta, Ga — 
WBAY-TV, Green Bay, Wis 
WFMY-TV, Greensboro, N. C 
XEW-TV, Mexico City 
WMAR-TYV, Baltimore 
WDTV, Pittsburgh, Pa. 
KNT, Los Angeles, Cal. 
CBFT, Montreal, Quebec 
WJBK-TV, Detroit, Mich 

WLWD, Dayton, Ohio 

WBBM-TYV, Chicago, II. 

XETV, Matamoros, Mexico 
WKAQ-TV, San Juan, Puerto Rico 
CBOT, (7) Ottawa, Canada 
KFEQ-TV, St. Joseph, Mo 


Channel 3 


643 reports 


Md 


}, 60 66 me; 15 stations, 193 reports 
KMTV, Omaha, Neb 

WBTV, Charlotte, N.C 

WPTZ, Philadelphia, Pa 

KFDX-TV, Wichita Falls, Texas 
WAVE-TV, Louisville, Ky 

WKZO-TV, Kalamazoo, Mich. 

WSAZ-TV, Huntington, W. Va 

KDZA-TV, Pueblo, Colo. 

WTMJ-TV, Milwaukee, Wis 

CMQ-TV, Cuba ;. 

WLWC, Columbus, Ohio 

WDTV, Pittsburgh, Pa 
PREFS, Sad Paulo, Brazil 
Channel 4, 66-72 me; 32 
CMUR-TV, Cuba 
WKY-TV, Oklahoma City, Okla. 
KRLD-TV, Dallas, Texas 
WOAI-TV, San Antonio, Texas 
WSM-TV, Nashville, Tenn. 
WTVJ, Miami, Fla. ; 
WDAF-TV, Kansas City, Mo 
WCCO-TV, Minneapolis, Minn. 
WMBR-TV, Jacksonville, Fla. 
WBZ-TV, Boston, Mass. . . 
XHTV, Mexico City, Mexico . 
KDYL-TV, Salt Lake City, Utah 
WTAR-TV, Norfolk, Va. .... 
KGNC-TV, Amarillo, Texas 
WNBT, New York City 
WHBF-TV, Rock Island, IIL ... 
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stations, 422 reports 


129 
114 
90 
60 
34 


29 


Pas pet bt pest NS ome 


wo 


WNBW, Washington, D.C 
WW4d-TV, Detroit, Mich 
KOB-TV, Albuquerque, N. Mex 
WOI-TV, Ames, lowa 
WBEN-TV, Buffalo, N. Y 
WKEM-TV, Chicago, II! 
KRON-TV, San Francisco, Cal 
WNBK, Cleveland, Ohio 

WRGBE, Schenectady, N. Y 
KROD-TV, El Paso, Tex 
WOC-TV, Davenport, lowa (57) 
KHQ-TV, (77) Spokane, Wash 
WLWC, Columbus, Ohio 

WBKBE, Chicago, Il 

Channel 5, 76-82 me; 19 stations, 
CMQ-TV, Santa Clara, Cuba 
KSD-TV, St. Louis, Mo 
WMCT, Memphis, Tenn 
WBAP-TV, Ft. Worth, Texas 
KTSP-TV, Minneapolis-St. Paul, 
KEYL, San Antonie, Texas 
KPHO-TV, Phoenix, Ariz 
WCSC-TV, Charleston, S. C 
KCSJ-TV, Pueblo, Colo 
WAGA-TV, Atlanta, Ga 
WLWT, Cincinnati, Ohio 
WSYR-TV, Syracuse, N. Y 
WNBQ, Chicago, Ll 

KSL-TV, Salt Lake City, Utah 
WABD. New York City 
KING-TV, Seattle, Wash 
WTTG, Washington, D.C 
WEWS, Cleveland, Ohio 
Channel 6, 82-88 me; 11 
CMQ-TV, Havana, Cuba 
WOW-TV, Omaha, Neb 
WDAY-TV, Fargo, N. Dak 
WDSU-TV, New Orleans, La 
WERC-TV, Birmingham, Ala 
KOTV, Tulsa, Okla 

WFIL-TV, Philadelphia, Pa 
WNHC-TV, New Haven, Conn 
WFBM-TYV, Indianapolis, Ind 
XETV, Matamoros, Mex ‘ 
WTVR, Richmond, Va 

Note: Where the same call appears on two dif 
ferent channels it is a case of a shift in channel 
during the year. There is also the possibility of a 
mistake in identification by the observer, or re- 
ception on the wrong channel by a detuned turret 
oscillator, 


See ee NK AA 


12% reports 


Minn 


Stations, 64 reports 
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U.H.F. DESIGN PROMOTES TVI? 

N A letter to the FCC, A. Budlong 
of the American Radio Relay League 
pointed out that although u.h.f. TV is 
relatively free from interference prob- 
lems that are common to v.h.f., there 
indications that may be 
interference amateurs 
communications services. 
which receive u.h.f. sta- 
special tuning strips 


u.h.f. 


there 
from 


are 
serious 
and other 
The v.h.f. 
tions by installing 
particularly 


sets 
are susceptible to 
ip g 8 

These sets use ble conversion for 
the u.h.f. channels. A harmonic of a 
local v.h.f. with the 
incoming signal to produce the first in- 
termediate frequency. The fundamental 
of the oscillator heterodynes the first 
i.f. to the set’s i.f. in the 21- or 45-me 
range. In his letter, Budlong_ illus- 
trates how unavoidable interference 
may be caused by operation of a normal 
144-me amateur transmitter 

Suppose that a channel 14 (475.75 
mc) installed in a set having 
a 21.25-me i.f. The local oscillator is 
set to approximately 165.67 me with its 
harmonic (331.88 me) beating 
with the channel 14 signal to produce 
the first if. at 144.42 me (475.756 
331.33). The fundamental of the oscil- 
lator beats with the 144.42-mc first 
i.f. to create the second i.f. at 21.25 mc. 

Note that the first if. falls in the 
144-148-me (2-meter) amateur band 
Since the 144-me tuned near 
the antenna input of a comparatively 
wide-open front end, signals from 
meter transmitter through 
fault of the operator or his equipment, 
ride through and wipe out the picture, 

Assuming a TV band 
width and a :% ! if ystem, 2 
transmission may inter 
ference on u.h.f. channels 14 to 18, 40 
to 48, and 69 to 77. Sets using 41.25-me 
liable to 2 TVI 
and 
and 8&3. TI than 
total nun f uh.t. TV 


unavoidable 


dou 


oscillator beats 


strip 1s 


second 


circuit 1s 
» 


no 


may 


normal 6-m¢ 


meter cause 


i.f. circuits are mete 
on channels 20 to 25, 51 to 
channels 8 
half of the 
channe!] are u eC 
2-meter TVI 
Amateur 


source of 


5R, 


4 more 


the sole 
the u.h.f 
a double 
conversion type hav first i.f 
144 rn these ets to 
other than ! ( 
the ! on 
of the |} 14%-me amateur 
the 2 
imilarly ip hy 


which al 


station ! ot 
interference on 

channels when the receiver i 
the 
around 
channel mentioned 


above places one side 
or the othe; 
band. The band eac} i@ oOo} 


band 1} 


meter 
other 
communication « omay 
cause unavoidable 

Of course, TVI wor both way 
u.h.f 


more l ptit to 


Not 


only are recei\ converters 


generally interfer 
ence from amateul! 
but they also radiations 

Recently, the chairman of RETMA’s 
TV recommended 
that 


celver or 


el service 
emit 
receive! commit 
companies wi ave sold re 


converter or turret trips, 
gation to sat- 
e of com- 
tands is an 


END 


moral op 


assume it as a 
isfy the customer in each cA 
plaint. The 


| unhappy one. 


ituation as it 
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ANY set owners buy and install 
their own u.h.f 
They don't seem to 
any installation 
since they are designed to operate with 
any v.h.f. receiver. You simply attach 
the u.h.f. and v.h.f. antenna lead-ins to 
their respective terminal and 
fasten the necessary length of line from 
the output of the converter to the an- 
tenna terminals of the v.h.f. receiver. 
What a pity it doesn’t work out that 
way! More than occasionally, the set 
owner finds that no amount of switch 
ing or tuning brings in that local u.h-f. 
tation which the neighbors are enjoy- 
ing, or if it does appear it is snowy and 
lacks contrast 
Eventually the converter is returned 
to the dealer who checks it and finds 
it all right. Then the puzzled owner at 
Since the 
troubles he has to cure are common to 
all installations, let’s review them brief- 
ly for the guidance of 
still unfamiliar with u.h.f 
Converters like the Mallory, Sylvania, 
and others take the incoming u.h.f and 
mix it with the frequency generated by 
the oscillator in the converter. The dif 
acceptable 


converters. 
present 
problems, 


post * 


last calls the technician 


those who are 


ference frequency 
to the v.h-f. 


is tuned to 


output is 
receiver only if the latter 
either channel 5 or 6 If 
one of these channels is on the air lo 
cally, the receiver must be set for the 
other channel. Here’s where one trouble 
often occur 
When receive! 
usually checked for performance on the 
when the con 
that had 
not been adjusted, it may be impossible 
to bring the circuit into resonance with 
The converter 
station in on the 


sare installed, they are 
local channel! Thu 


verter is used on a channel 


control 


u.h.f 


the fine-tuning 
can't bring the 
v.h.f. receiver 
If the receiver tuning isn’t too far off 
and the u.h.f. station can be seen faintly, 
the local oscillator slug of the receiver 
can be adjusted for best picture at the 
center setting of the fine-tuning control. 
If the oscillator slug is so far off that 
the u.hf. station can’t be brought in, 
the problem is much more severe. 
Converter dials are apt to be slightly 
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Fig. 1—Focus circuit in Emerson 663B. 


MONA 


inaccurate and this complicates things. 

If the dial of the 
for the u.h.f. 
cillator 


converter is set 
station and the local os- 
slug of the receiver is tuned, 
you’re never sure whether or not the 
converter is really tuning in the station. 
So the converter dial should be rocked 
several degrees above and below the 
dial frequency while tuning the slug in 
the receiver. In one receiver with a 
drum tuner, even this failed to 
duce results. Later it was found the 
contact points for channel 6 (the unused 
v.h.f. station) had worn to the point 
where reception was impossible. Since 
this channel could not be received in the 
area, the owner knew nothing about the 
trouble until he tried to use the u.h-f. 
converter. 

Where the set owner also installed 
his own u.h.f. antenna, better take a 
little time out to inspect it. Misorienta- 
tion is a common fault and it isn’t un- 
common to find the lead-in wrapped 
around the mast “so the wind won't 
blow it.” One owner even had 10 turns 
wrapped around his water-pipe in the 
basement to save the cost of a lightning 
arrester. 

In strong-signal areas, 
r.f. and mixer tubes in the tuner may 
not affect the picture enough to be 
noticed. For u.h.f., however, the weaker 
signal needs all the amplification it can 
yet. For this reason the r.f. and mixer- 
oscillator tubes should be checked and 
replaced if below par. The r.f 
nelp the signal amplification, while the 
new oscillator tube will minimize the 
drift often experienced with u.h.f. con 
verters when an unstable local oscilla- 
tor tube is in the receiver. 


pro- 


aging of the 


tube will 


Emerson focus circuit 

Tl have model 663P with 
intermittent bad focus. When the pie- 
blurs, the focus control brings it 
fitteen 


an Emerson 


ti f 
back 


minutes; 


into focus for pe rhaps 
then it 
again. After two hours, the 
longer is effective. I have checked the 
focus control and the 6V6, but could 
not find the trouble. P. J. L., Randolph, 
Mass. 

As shown in Fig. 1, the focus control 
regulates the bias on the 6V6 sound 
output stage, thus regulating the cur- 


focus 


goes out of 


control no 


172 12AU7 
HORIZ DISCH 


SAWTOOTH FORMING NET WORK 
> en 


Fig. 2—Drive circuit in G-E 210208. 


rent through the focus coil, which is in 
series with the plate of the tube and 
the power supply. Since you have 
checked the 6V6, you should also check 
the 6TS tube preceding the sound out 
put, because a gassy or defective 6TS8 
would draw excessive currents and dis 
turb the voltage applied to the 6V6 and 
the focus coil. 

A leaky 0.01-uf coupling capacitor, 
as well as other parts which 
value during warmup also can 
the trouble you described. 

Make sure the voltages shown in Fig 
1 are as indicated. If not, check for 
defective resistors from the 
feed of the power supply to the out 
put circuit. Also check the 40-uf capaci 
tor at the focus coil. If none of these 
checks disclose anything 
focus coil may have shorted 
leakage, and should be tested or re« 
placed with a new one. During warmup, 
the expanding wire of the coil 
develop shorts. 


Repeated 1X2 failure 

The 1X2 high-voltage rectifier 
breaking after 
of operation. The heaters ope 
popping when the 
turned on, and not while i opera 
What could cause this? F. F. E., 
lyn, N. J. 

During warmup, the peal 
higher than normal and the dang 
arcing is greater. It is possible thé 
intermittent are occurs in the 
voltage lead which loads down the 
tifier and causes an excessive am 
of current flow. In time, thi 
cause filament failure. Inspect the 
and make sure there is 
spacing between high-voltage wire 
that no sharp bends are present 
wires well away from the chassi 
use anticorona 
corona or 


change 


cause 


voltage 


wrong, the 


tur? or 


may 


down about ,0 


sound only 


voltage 


dress, 
Space 


dope where you 
arcing are likely to o 
Also inspect the 1X2 socket for arcove 
Check the high-voltage filter, and make 
sure drive to the horizontal output tube 
is not excessive. 

With receivers using 16,000 volts (ap 
proximately) for the high voltage, 1X2 
failure is often due to the pull exerted 
on the filament by the high 
static fields set up in the tube during 


ele ctro 
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Fig. 3—Picture is improperly centered. 
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TRU = 


Fig. 4—Adjacent channel interference 


QA  H 


the negative peak of the waveform. 
Eventually the filament bends sufficient 
ly to short to the anode of the tube 


Indoor antenna length 


Several months ago channel 4 


changed to channel 2. A 


our 
customer was 
could 


channel 


antenna and 
get other channels, but not 
until I installed several turns of 
at the center of the antenna, in series 
with the two dipole elements. I stumbled 
on this solution accidentally, and would 


explanation. BE. F. W.., 


using an indoor 


wire 


appreciate an 
Riverside, Ill. 

Most antennas do not have 
good gain for channel 2 because manu 
facturers try to keep down the physical 
size. For reception of chaanel 2, 
the element lengths should span 97 
inches from end to end. Coils help to 
increase the electrical length when the 
physical length is too short to provide 
maximum antenna gain. 
facturers utilize some 
other loading device on their indoor 
that channel 2 gain will 
not suffer, while at the same time min 
imizing the awkward 
which would result 


indoor 


best 


Some manu 


sort of coil or 
antennas so 


antenna lengths 
with a full span 


No drive control 

In a G-E 21C208 there is pronounced 
left-hand stretch which I 
nate by adjusting the width or horizon 
tal linearity control. I 
that suggest ad 
control, but I ean't 
What must 
I do to restore drive to normal? E. W. 
S., Newcomerstown, Ohio. 

That have a drive 
control, and when left-hand stretch and 
center compression 


’ } 
cant ¢ fim 
yoted in a 


previous ws you 


justing the drive 


locate one in this receiver. 


receiver does not 


occur, the compo- 
nent parts between the discharge tube 
and the grid of the horizontal output 
tube must be checked for defects or 
off-values. Also check the B voltages 
As shown in Fig. 2, the sawtooth form- 
ing network is in the output of the 


12AU7 horizontal discharge tube. 


Pix off-center 

When 
King model 201, the picture 
a complete 


Tele 
tube has 
As soon as the set 


there is no station on a 


raster. 


is on a station, the picture ia over to 
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the right hand-side, with a black strip 
two inches wide on the left. A 
of the on the right is lost. I 
have voltages, 


portion 
picture 
che cke d 
voltages on the yoke, 
with the schematic. I 
correct the 
preciate 
Mich. 
Try centering the with the 
focus assembly. This applies to a re 
using either the 
with centering 
Misadjustment 
centering 
as shown in Fig. 3. 
be done with a 
and not just the raster. The picture is 
narrower than the 
cause of the taken by the 
blanking which is transmitted. After 
centering, the width and height con- 
trols must be adjusted so the 
fills the mask. If the focus assembly is 
unable to bring the picture over to the 
left, the idling voltage through the 
horizontal deflection coils will have to be 
changed. After centering, readjust the 
ion trap for maximum brilliancy. Never 
trap to eliminate 


including the 
and they agree 
can't secm to 
condition and would ap 


advice. q. B. Jackson, 


Sone 
picture 


ceiver focus magnet 
ring 


lever, or a focus 
will 


and 


result in im 
corner shadows 
Centering should 
picture on the screen, 


proper 


always raster be- 


picture 


use the ion 
hadows. 


corner 


Adjacent-channel interference 

blocks out 
sfation 
thay 


channel 2 station 


In our area, channel 2 
channel 3 which is a 
farther 
When the 
nothing on 
I have 
types of wave traps and also half-wave 
le ngth stubs, but help. / 
like to know what else can be 
M. S., Malone, N. ¥ 

When a strong local station is in the 
be very difficult to receive 
a distant adjacent channel. Solvtions 
consist of careful adjustment of the 
adjacent-channel traps of the receiver, 
plus realignment of the tuner and video 
i.f. stages so the bandpass character 
istics are not too broad. An additional 
lower-adjacent-channel trap can also be 
installed in the video i.f. stages. These 
will block the local sufficiently 
to permit reception, though the diagonal 
line interference shown in Fig. 4 will 
probably still appear in the picture. 


fringe 


about 100 miles from us 


« hannel 


is on, we get channel 3 
Cree pt the sound. tried several 


mould 


tried? 


none 


area, It may 


measure 


Fig. 5—Application of screen reflector. 


Intermittent picture tube 
T he brightne 
fakes abo 
normal. If tl 
k light 


fiuhe 
brightne le ' [ / 
These 


picture tube wl 


mptor fective 
re plac ed 
cathode 
hort o { ! element 


Sometime flaking 
structure and 
cause this conditior loose 


within the ( ech The 
brightne wili not he 


connection 


useful only when e1 


Reception at angle 
Perhaps y 

stallation a 

with pe 

others u 

ceive ol 

located 

reception 

lake 


a possible 


there 


tried a 
lalee h 


trai 


plane 


pei 
ee 
Phe 
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perimenta 
to pich 
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Improving 


To obtain maximum gain at 
u.h.f., special attention 
must be paid to antenna 


selection and installation 


O get consistently good reception at 
u.h.f 
given to antenna selection, methods 
of installation, and procedures for 
Many an installation is 
results 


much more attention must be 


reducing losses 
wiving errath because 
of a hurried job which overlooked any 
one of the numerous factors which must 
u.h.f 


must 


poor of 


be observed at 

The learn the pre 
cautions and limitations imposed by 
u.h.f. Knowledge of such principles will 
erase the mystery of poor performance 
and enable the technician to take proper 
steps for getting the most signal with 
the effort. Installations will be 
more dependable, and callbacks because 


technician 


least 


of ghosts, fading, or intermittent re 


ception will be minimized 


Reception factors 


The frequencies involved in u.h.f. as 
a consider 
Shadow ef 
This 
signal does not bend 
does for v.hf 
reason many dead spots will 
distance behind obstruc 


compared with v.h.f. make 
able difference in reception 
fect is 

that the 
buildings or hills as it 
For this 
exist for 


more pronounced means 


around 


some 
tions 
The 
such 
acteristics of 


the 
assume the char 
light For this 
reason, u.h.f. signals reflect to a greater 
extent from surrounding objects than 
would v.h.f Ghost reception 1s 
therefore worse at u.h.f 

The u.h.f. signal suffers greater at- 
tenuation, so the transmitter needs more 
power to provide a satisfactory signal 
at the receiver. The greater absorption 
also means that the reception can be 
affected by trees with heavy foliage. 

It can be that greater care 
must be exercised in the placement of 
the antenna so that it is clear of sur- 


higher the frequency more 


waves ome of 


waves, 


signals 


seen 


Performance 
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rounding buildings and trees. The an 
tenna should also have a sharp pattern 
when situated where reflections 
The mast should reinforced 
with guys so that the antenna will not 
sway. At u.h.f., a swaying antenna will 
the picture contrast to vary. 
Technicians often refer to pic 
breathing. 


occur. 


also be 


cause 
this as 
ture 
In a series of articles which ran 
from January to June, 1949, in RAbDIo 
ELECTRONICS the authors described how 
the direct television waves and the re 
flected waves cause a high 
and low signal spots in both a vertical 
and horizontal plane. These 
ferred to as loops to 


series of 


were re 
indicate 
was high, 


space 
areas where signal intensity 
and as space nodes for sections having 
low signal strength. Tests showed that 
a space loop occurred approximately 
wavelength of distance along 
either a horizontal or vertical plane. 
This meant that if an antenna were 
shifted for a distance of one-half wave 
length, the difference in reception could 
from a point where the 
picture was snowy and weak to a point 
of high 

At u.h.f., such space loop conditions 
are even more pronounced than at 
v.h.f. The effect is even more noticeable 
in locations where there are 
ing buildings, hills, or other reflecting 
surfaces. This means that a lateral or 
vertical shift of the antenna can 
the difference between excellent re- 
ception and very poor reception. Thus, 
for weak signal areas it is extremely 
important that a preliminary test be 
made by shifting the antenna location 
along a horizontal plane or raising it 
up or down. 

If proper precautions are taken for 
installation, consistent u.h.f. reception 
is possible up to 50 miles from the 


each 


be increased 


signal-to-noise ratio 


surround- 


mean 


station in areas of flat terrain. If the 
signal-to-noise ratio is reasonably good, 
the primary advantages of u.h.f. re 
ception can be realized. These incl 
freedom from static, ignition 
other types of impulse-noise 
ence, 

These advantages, however, are dif 
ficult to achieve unless an 
tenna of 
Many set owners have found 
indoor antenna will provide satisfact 


actory 
| ~ 


noise, o! 


interter 


outdoor ar 
considerable height is used 


that an 





Fig. 1—Figure-eight antenna pattern 


reception in metropolitan areas where 
the u.h.f. station is nearby. The 
antenna, however, is closer to 
sources than the outdoor type, 
signal-to-noise ratio is usually 

In extensive tests, with low 
the authors have found 
traveling across the line of 
tween the receiver and transmitter af 
fected the picture and caused consider 
able variation in signal intensity. Thi 
was the case, even though signal 
strength exceptionally 
cause the receiver was 
miles from the station. In 
stances, the a.g.c. system was in 
adequate to hold the signal level 
stant. 


indoor 
noise 
and tl 
poor 
antenné 
that c: 


sight be 


high, be 
than 10 


most in 


was 


less 


con 
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Antennas at u.h.f. 

Most broad-band v.h.f. antennas, such 
as biconieals, double-V types, and 
folded dipoles, can be used for u.h-f. 
reception. Such antennas, however, have 
numerous lobes when operated at fre- 
quencies substantially higher than those 
for which they are designed. 


Fig. 2—Antenna operating at frequen- 
cy nine times higher than fundamental. 


A channel 2 antenna, for instance, 
has a figure-eight pattern such as 
shown in Fig. 1 when it is operating 
on the lower v.h.f. channels. When 
used at the ultra-high frequencies it 
acts as a long-wire antenna. Fig. 2 
shows the multiple lobes present for 
a frequency nine times higher than the 
fundamental frequency. Thus, for u.h-f. 
channel 21 (512-518 mc), four primary 
lobes are present, which would make 
orientation more critical. At the same 
time the additional lobes are more 
likely to create ghost reception by pick- 
ing up reflected signals. 

Even for v.h.f. reception, broad-band 
antennas have additional lobes in the 
higher channels. For this reason, bi- 
conical antennas are usually tilted for- 
ward so that the lobes combine into a 
unidirectional pattern. At the upper 
v.h.f. channels an antenna designed for 
channel 2 would also exhibit a clover- 
leaf pattern, but the lobes would not 
incline as much toward the antenna 
elements as shown in Fig. 2. As the 
frequency which is received becomes 
higher the lobes incline more and more 
toward the antenna elements. 

It is difficult to design a single an- 
tenna which has a unidirectional pat- 
tern for both v.h.f. and u.h.f. One ap- 
proach to this problem is the double-V 
type (Fig. 3). This antenna, has ad- 
justable elements so that the pattern 


Fig. 3—The double-V type antenna. 
can be adjusted to pick up stations pri- 
marily from one direction. The double-V 
types have two dipoles spaced a quarter 
wavelength apart which produce a uni- 
directional pattern for the v.h.f. sta- 
tions. As shown in Fig. 4, a sharp pick- 
up pattern is produced for the low u.h-f. 
stations when the antenna elements are 
tilted 60° apart, and a. somewhat 
broader pattern is obtained for the high 
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u.h.f. channels. A 45° angle between 
elements is suitable for the upper u.h.f. 
channels, as indicated in Table I. This 
shows the relative db gain for this 
type of antenna over a matched dipole. 


V.H.F 
7 
Ward 
U-VEE 
90° V's / 0 6 
60° V's 2 
45° V's 





*Split-lobe Pattern 
Table I—Relative db gain 
The disadvantage of this type of an- 
tenna is that the gain for the low v.h.f. 
stations is poor. For areas where there 
are no low v.h.f. stations, or where such 
stations are close enough to produce a 
high signal, the antenna would be sat- 
isfactory. Because of its critical direc- 
tional characteristics a motor is 
required for orienting stations in scat- 
tered directions. Some split-lobe char- 
acteristics show up at the upper ultra- 
high frequencies, as shown by the 
dotted line pattern of Fig. 4. 


Fig. 4—Horizontal pattern for double-V 
antenna. Elements are tilted 60°. 


For weak-signal u.h.f. areas the Yagi 
and corner-reflector types provide high 
gain with a sharp unidirectional pat- 
tern. As shown in Fig. 5, the 
acts as shield for signals arriving from 
the rear. The reflector screen also in- 
creases forward gain. Fig. 6 indicates 
the type of pattern such antennas pro 
duce. It can be seen that the front-to 
back ratio is excellent and the beam 
is narrower for the higher u.h.f. chan 
nels. This type, as well as a Yagi 
antenna, Is excellent for minimizing 
ghost reception. 


screen 


Installation hints 
Except in areas where the signal 
strength is exceptionally good, the u.h.f. 


. 5—The JFD u.h-f. corner reflector. 
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should be installed above an 
existing v.h.f. type. The antenna should 
be raised and lowered a feet 


perimentally to take advantage of space 


antenna 
few eXx- 


lobes. 


Numbers 
8 9 10 


I/, 


5 5. SY, 6 ; 
Not recommended —————_____—____—_> 


type matched dipole. 


Many 
existing 


separate 


u.h.f 


antenna over 


disturb the 
but run a 

from the 

the u.h.f. 
the 
models auto- 
antenna 
knob is 
If the con- 
automatic 
double-pole, 
installed. 
ild not be coupled 


not 


lation, 


technicians do 
v.h.f. insta 
transmission line 
elver 
attached to 


antenna to the rec 
and v.h.f. types are 
u.h.f. converter, and 
matically switch the 
to the system as the selector 
changed from v.h.f. to u.h.f 
verter ions for 
antenna 
double-throw 


A u.h.f 


most 


proper 


has no provi 
switching, a 
switch can be 
antenna shoi 


ald 60° 


Ww 


for bow- 
reflector. 


Horizontal 
with 


Fig. 6- 
tie antenna 


pattern 
corner 
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ll affect 


directly to a v.h.f. type because it 
loadil I} 
and 


result in 
hoth 


evere 
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N THE course of their daily labors, 
TV service technicians sometimes 
find it necessary to replace an ex 
pensive, obsolete, or hard-to-get pi 
ture tube with a different type. Part 


distributors may find that a « 

tube type is not included in the br: 
or brands that they have in stock 
they must be prepared to recommend 


a type that can be substituted with the 
least amount of work. This chart i 


designed to aid in making a wise sele« 

tion. Tubes are classified according to 

size, shape, diagonal deflection angle, 
ba 


and type of focusing. In each ic 
class, tubes are listed according to di 
mensions, the largest one first 


Whenever possible, the replacement 
type should be an improved type which 
will be more pleasing to the set owne) 


There are several different types o 
face plates: clear, grey (tinted), 
frosted, etched, aluminized, or combi 
nations of types, with cylindrical o1 
By E. WwW. SCOTT mao ally ~eomacaeie ti fine neutral 
int glass increases the apparent con 
trast. Frosted and etched types reduce 
reflection of room light, and aluminize: 
(metal-backed) types provide greate 





Bulb diameter Base Bulb diameter Base 
or diagonal Over-all ton trap diegram Anode er diagonal Over-cli lon trap diagram Anode 
Tube type (inches) length type Fig. No. connector Tube type (inches) length type Fig. No. connector 








10-inch glass round, 50° 16-inch glass rectangular, 70°, I.v. electrostatic focus 
108P4 10'/, 17% Double Cavity 16AEP4 1"/y 19/5 Single 5 Cavity 

1OEP4 10//, 17% Double Ball 
10FP4 10'/, 171% None 





Cavity 


' 
' 
' 
1OMP4 10'/, 7 Single ? Cavity | 16-inch glass rectangular, 70° 
' 


10CP4 10'/, 16% None Ball 16UP4 11, 18'/y Single Cavity 
16TP4 1644 18'/, Single Cavity 
10-inch glass round, 50°, electrostatic focus ey Wp ae | Double Cov ty 
/ , 4 ingie avity 
10DP4 10'/, 1% None 5 Cavity 16RP4 16/5 18% Single Covity 
16XP4 1b'/, 18% Double Cavity 
12'/2-inch round, 50° 16ABP4 16/5 18% Single Cavity 
81034 12%. 17% Single | come 
12LP4 2s 18% Double 1 avity 16-i ° 
1274 1245 18% Double ' Cavity 6-inch glass round, 70 
12vP4 rs is Single 2 Cavity 16ZP4 15% Double 
12wWP4 Wh. 17% Single 7 Special 16WP4 1S% Double 
12KP4 12% 17% None i Cavity 16SP4 15% Y Single 
12QP4 126 1N"/y Single ' Ball 16¥P4 15% Single 
12)P4 12M 6 1M"/, None | Bal! 16VP4 15% Single 
12RP4 1245 11" Single 1 Ball 
/ iY . 
12CP4 12s 18% None 3 Cavity 16-inch metal round, 53° 
12'/2-inch glass round, 40°, electrostatic focus 16AP4 15% 224/14 Double 
12AP4 12M 25% None 4 Cap * 
16-inch metal round, 60° 
14-inch glass rectangular, 70° | 16EP4 15% 19% 
14FP4 itv, ' Single Cavity 
il, . >U ' . 
1aeP4 istine = tan Cavity 16-inch metal round, 70° 
14CP4 UN i Single Cavity 16GP4 15% IMs Single 
140P4 13's Double Cavity 


Double 


16-inch glass round, 60°, self-focus 


14-inch glass rectangular, 70°, h.v. electrostatic focus 
16ACP4 15% 20% Single 


14GP4 122'4y WM Single 5 Cavity 


15-inch glass round, 50° 17-inch glass rectangular, 70° 


1sCP4 15% 21% Double Cavity 178P4 16% 19%, Single Cavity 
17AP4 16% 18% Single Cavity 

e 175P4 16% Single Cavit 
15-inch glass round, 52 1704 ie 4 Sinule _ Mi 
ISEP4 S/o 22% Single Cap 17UP4 16% Single Cavity 
17Y"4 16% Single Covit 
15-inch glass round, 57° 4 

% None Bal! 17-inch glass rectangular, 70°, electrostatic ¢ 
sOP¢ ist 204 Single Bal! 9 9 ¢ avie vocus 
“4 * ing . 
BOIS SY, 20% Single Cavity I7FP4 | 19% Single Cavity 
17HP4 V 19%4 Single Cavity 
. 17LP4 19% Cavity 
16-inch glass round, 50-60 


I7RP4 19% Cavity 
16MP4 . 21% Double Cavity 17vP4 t 19%, ; Cavity 


16FP4 21% Single Ball 17KP4 19% Single Cavity 
16JP4 20%, Double Cavity 17SP4 19Vi5 Single Cavity 
16LP4 22/4 Double Cavity 

16CP4 21 Double Cavity 5 4 

16HP4 2114 Double Cavity 17-inch metal rectangular, 70° 


16DP4 20% Double Cavity 17CP4 17 9 Single if Cone a 
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brightness. Tubes that are electrically should approach this type of conver- Above all, he n ire that the 
and mechanically interchangeable can sion with caution. Aside from the spe- set has enough re ve ver and extra 
be substituted without regard to type cial yokes and transformers, 90° tubes = space for the paralleled horizontal out 
of face-plate. A different mask must require considerably more deflection put and damper é vhich may be 
be used when cylindrical and spherical power than 70° and smaller types. necessary for conve END 
types are interchanged. 

Tubes of the same basic type are 
often available with several different 
types of face plates, which may be in 
dicated by a suffix letter. As an exam 
ple, the 17BP4 and 17BP4A have gray 
face-plates. The 17BP4B has a grey 
aluminized face-plate and the 17BP4C 
is grey frosted. Unfortunately the suf- 
fix letters have not been standardized, 
so they do not mean the same on all 
tube types. On the 17BP4A, the A in 
dicates that this type has an external 
conductive coating while the basic type 
does not. In another type of tube, A 
may indicate that the face-plate is 
tinted and frosted. 

Last year there were only three 90 
tubes: two 27-inch rectangular and one Bulb diameter Base 


paca TARR: ‘ or diagonal Over-oll ton trap diagram Anode 
80-ine , ‘re are a gre: ; 

0-inch round. Now, there are a great Tube type (inches) length type Fig. No. connector Notes 
many more. Replacement type 90 A cee el see 


yokes and output transformers are 21-inch 
available, so the technician can use 90 
tubes in conversion jobs. However, he 








glass rectangular, 70°, I.v. electrostatic focus 
21¥P4 21% 23% S 


22-inch metal round, 70° 


Bulb diameter Base AP. y 
or diagonal Over-all ion trap diagram Anode _— 24a a” 
Tube type (inches) length type Fig. No. connector Notes 24-inch 





metal round, 70° 





17-inch metal rectangular, 70°, electrostatic focus 24AP4 24/5 24he Single Cone 


17GP4 7 1B'/g Single 5 Cone s 24-inch metal round, 70°, I.v. electrostatic focus 
17TP4 16'Vi6 1944 Single 5 Cone 
24BP4 24'/5 24/6 Single 5 { 


19-inch glass round, 66° 

19FP4 18% 22 Double Cavity 

19DP4 18% 21/4 Double Cavity 24CP4 24 21'/5 ; avity 

19GP4 18% 21%, Single Cavity 24VP4 24 21'% Single Cavity 
24XP4 24 21\/, Sing Cavity 

19-inch metal round, 66° 

19AP4 18% 22 Single 


24-inch glass rectangular, 90° 


24-inch glass rectangular, 90°, I.v. electrostatic focus 


24DP4 24 21'/5 Sing avity 
=) ° 249 P4 24 2\'/5 Sing avity 
19-inch glass rectangular, 70 24TP4 24 211 Sing vity 
195P4 18% 21% 6 Single Cavity js 
are 18% 21/5 Single Cavity 27-inch metal rectangular, 90° 
I9EP4 17 21// Doub! vit 
6 : ee Cavity 27AP4 26% 21% ‘ 


20-inch glass round, 54° 27MP4 26% 226 
20BP4 20% 28% None Cap 27-inch glass rectangular, 90° 


-i ° 27EP4 23%, Sing 
20-inch glass rectangular, 70 27GP4 23%/, Sianle 
20CP4 20%; 2' V5 Single ' Cavity 27LP4 2 247% sing 
20DP4 2034, 21% Single \ Cavity 27NP4 : 23% Single 

27RP4 23% Single 
20-inch glass rectangular, 70°, electrostatic focus 
9 by 30-inch metal round, 90° 

20MP4 22'/5 Single Cavity 


5 
20H P4 22'/5 Single 5 Cavity : 30BP4 30'/, 2344 
20LP4 / 22'/, Single 5 Cavity 
20FP4 22'/, Single 5 Cavity 
1/, or Tube h © exterior conductive 
20GP4 22'/ Single 5 Cavity a ube has no exterio yctiv 
capacitor when using tube as 
20-inch glass rectangular, 70°, self focus pers Die s ive, is replaced by 
20)P4 20/2 22'/, Single Cavity b—Triode type tube; has no No 
sets using triode and tetrode types 
l-inch Ir ° suit tube being used for repiaceme 
21-inch metal rectangular, 70 na tn ton teak ih teces 
21DP4 22% 21 Single heaters 
21GP4 22% 21 Single d—Face-plate curvature has 20 
21MP4 2! 22% Single f 40-inch rodius 
21AP4 20% 22% Single e—Requires JETEC-RETMA type 
109 focus co 
21-inch glass rectangular, 70° #—Face-plate curvature hos 56 


radius 
21)P4 2h, 23y internal ' Covity g—Deflection angle is 50°. The 
21FP4 i 23% Single 5 Cavity 7 is 60 
21KP4 23% Single 6 Cavity t h—Radius of face-plate curvature 
21EP4 ‘ 23% Single ' Cavity i—Radius of face-plate curvature 
21ZP4 23% Single ' Cavity 27-inch radius 
21WP4 22% Single 1 Cavity j—!7BP4-A and B have, outside 
21WP4x h 22'/g Single 1 Cavity k—Identical to ISDP4 except it has 
contact 
. : m—Cylindrical face 
21-inch glass rectangular, 70°, electrostatic focus ok, aie nelle “Ar” Ken eaten 
21 AFP4 21''Aa 23 Single 5 Cavity o—Tube with suffix "A has cylind 
21XP4 20% 22\/a Single . Cavity p—lidentical to 12QP4 except that a 
q—Exper mental type—first run 
: ° r—Tube has low-voltage electrostat 
21-inch glass rectangular, 90 Tube hes Meb-vellege electrestet 


2IAMP4 20'/, 20 Single Cavity #—Self-focus tube 
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Manufacturer Model 


Alliance Manufacturing Co. C2 
Alliance, Ohio 


The Astatic Co. 
Conneaut, Ohio 


Blonder-Tongue Labs., Inc. 
526-536 North Avenue 
Westfield, N. J. 


David Bogen Co., Inc. 
29 Ninth Ave. 
New York, N. Y. 


Allen D. Cardweli Mfg. Co. 
Plainville, Conn. 


Electro-Voice, Inc. 
Buchanan, Mich. 


General Electric Co. ULIF-103 
Electronics Park 
Syracuse, N. Y. 


General Instrument Corp. 
829 Newark Ave. 
Elizabeth, N. J. 


Granco Products, Inc. 
36-17 20th Ave. 
Long Island City, N. Y. 


1.D.E.A., Inc. (Regency) 
7900 Pendleton Pike 
Indianapolis, Ind. 


P. R. Mallory & Co., Inc. TV-101 
3029 E. Washington St. 
Indianapolis, Ind. 


Radio Corporation of America 
RCA Victor Division 
Camden, N. J. 


Pubes 


Channels Crystals 


1-6AF4 
or 6T4 
1-6C B6 
1-IN72 


1-6BZ7 


or 6BK7A 


1-GAF4 
or 6T4 
14 


1-6OAF4 
1-6C B6 
1-IN72 


Tuning 
system Impedance 


Tuned 300 
lines 


Spiral 
inductor 


Circular 
lines 


Circular 
line 


Circular 
lines 


Prntd-ckt 
lumped 
constant 


(As above, Serviceman’s Tuner for internal mounting) 


1-6AF4 
or 6T4 
1-6BC5 
1-IN72 


1-GAR4 
1-6OBRK7A 
1-IN72 


l 616 
1-6CB6 
1-INS2 
1-(,7¢ 


1-6A4 
1-6C B6 
I-IN&S2 


1-6AF4 
1-6BQ7 
1-INS2 


1-GAK4 
1-6BK7 
1-IN72 


1-OAR4 
1-Ts-2 


1-OARS 
or 6T4 
1-6C B6 
1-IN72 


1-6AF4 
2-6C BG 
1-1 N82 


Tuned 
lines 


Turret 


Coaxial 
line 


Cavity 


tuner 


Cavity 
tuner 


lines 


Tuned 
lines 


Indue- 


tuner 


Lumped 
constants 


RADIO-ELECTRONICS 





Manufacturer Model 


RCA (continued) 


Note: U2 and U2A have certain 
differences in input arrangement 


Note: ULA has plug for 6AQ5; 
ULB for 6K6-GT or 6V6; both 
yet power from TV receiver 


Radio Receptor Co., Inc. 
84 North Ninth St. 
Brooklyn, N. Y. 


Rex Electronics Corp. 
1351 East DeLoss St. 
Indianapolis 3, Ind. 


Sutton Electric Co., Inc. 
426 West Short St. 
Lexington, Ky. 


Transvision, Inc. 
New Rochelle, N. Y. 


The Turner Company 
Cedar Rapids, lowa 


Videon Electric Corp. C-232 
222 East Ohio St. 


Indianapolis 4, Ind. 


™AVOY 


Walsco Electronics Corp. 
3602 Crenshaw Blvd. 
Los Angeles, Calif. 


Notes: ‘Booster on channels 2-13 
channels 
2U.h-f. input 300 ohms; vhf 
tenna input) 300 or 75 ohms 
*Gahagan, Inc. uh.f. crystal 
Converter output channels are 5 and 6 on most 
converters. The G-E UHF-103 is designed for channe! 


converter for u.h.f 


output (and v.h.f an 


Imperial 


Tubes 


Channels Crystals 


Any 6BQ7T 
6C BG 
ChK710 
Any GBQTA 
6C BG 
CA710 
Any OAKS 
CK710 


All 6AK4 
OBQTA 
INS2 


GAK4 
6CRBS 
IN72 


6OAR4 
O16 
INS2 


6OAF4 
CK710 


GAK4 
61327 
or 6BQ7 \ 

1-IN&2 


6AK4 
IN72 


6AR4 
6BCS 
IN72 


GAF4 
OBK7A 
1-INS2 


5 but adjustable for 6; Astatic will operate on 3, 4, 5, 
and 6 and the Videon can be adjusted to work on 
4 and 5 instead of 5 and 6. The I-channe! Transvision 
UHF-I can be specified to receive a signal on any 
u.h.f. channel and convert it to any of the channels 
from 2 to 6 


BOOST 


Manufacturer Model 


David Bogen Co., Inc. 
29 Ninth Ave. 
New York, N. Y. 


CHB 


Electro-Voice, Inc. 
Buchanan, Mich. 


Industrial Television Inc. 
369 Lexington Ave. 
Clifton, N. J. 


Tele-Matic Industries, Inc. 
One Joralemon St. 
Brooklyn, N. Y. 


Notes: ‘Series-resonant circuit consisting of inductor 
and capacitor metallized on glass tubing, with 
silverplated slug tuning 

‘input broad-band fixed tuning. Output high-Q 
transmission line selective Benen 

*50- or 75-ohm impedance available on request. 


JANUARY, 1954 


UH-14-83 


Tube 8) 


Channels 


All 6AN4 


1-6AJ4 


1-6AJ4 


Explanation of terms: ‘Tubes and crystals'’ do not 
include those in power supplies. ‘Tuning system"’ gen- 
erally follows manufacturer's nomenclature. ‘'Circu 
lar lines’’ and “'spiral tuner’’ may describe the same 
equipment; ‘tuned lines'’ may, but is more likely to 
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Lumpe dl 


constant 


Lump a 


constants 


Lumped 


constauts 


Cavity 
tuner 


Prntd-ckt 
Puned 


lines 


Circular 
lines 


Lumped 


constants 


Cavity 
tuner 


Paralle ! 
lines 


Parallel 


lines 


Purret 


Practically 
with isolat 
tube rectifie 
crystals 
well as the T 
the TV receiver 


I ning 


system 


Tuned 


cavity 


Parallel 


lines 


refer to stra 
input and 
Abbrev ations 
verters or boos separate Ibinet 
rear of or 


edance'' is both 
therwise noted 
refer to con 
mounted on 





BO | TELEVISION 


TV STATION LIST .. 2+ november 23. 1953 


bd Station shares time. 


Alabama 
WABT 
WBRC.-TY 
WALA.-TV 
WKAB-TY 
wcov.tv 


Alaska 
KFIA 


Arizona 
KTYL-TV 
KOOL-TV 
KOY.TVv* 
KPHO-TV 
KOPO.TV 
KVOA-TY 
KIVA 


Birmingham 
Birmingham 
Mobile 
Mobile 
Montgomery 


Anchorage 


Mesa (Phoenix) 
Phoenix 

Phoenix 

Phoenix 

Tucson 

Tucson 

Yuma 


Arkansas 


KFSA.TV 
KRTV 


Fort Smith 
Little Rock 


California 


KAFY-TV 
KERO-TV 
KHSL-TV 
KIEM-TV 
KJEO 
KMJ-TY 
KECA.TV 
KHJ-TV 
KLAC.-TV 
KNBH 
KNXT 
KTHE 


KCOK.-TV 
Colorado 


KDZA-TV 


Bakersfield 
Bakersfield 
Chico 

Eureka 

Fresno 

Fresno 

Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Monterey 
Sacramento 
Salinas 

San Diego 
San Diego 
San Francisco 
San Francisco 
San Francisco 
San Luis Obispo 
Santa Barbora 
Tulare 


Colorado Springs 
Colorado Springs 
Denve r 
Denver 
Denver 
Puebio 
Puebio 


Connecticut 


wicc.Tyv 
WKNB-TV 
WNHC.-TV 
WATR.-TV 


Delaware 
WDEL.-TV 


Bridgeport 
New Britain 
New Haven 
Waterbury 


Wilmington 


District of Columbia 


Florida 
WFIL-TV 


WIRK.TYV 


Georgia 
WAGA.IV 
WLWA 
WSB-TV 
WJBF-TV 
WDAK.TV 
WRBL.TV 
WETV 
WMAZ.TV 
WROM.-TV 


Howaii 
KGMB-TV 
KONA 
Idaho 
KIDO.TV 
KBOI 
Iinois 


WCIA 
WwBEM.-TV 


Washington 
Washington 
Washington 
Washington 


Fort Lauderdale 
Jacksonville 
Miam, 
Pensacola 
Pensacola 

St. Petersburg 
W. Palm Beach 


Atlanta 
Atlanta 
Atlania 
Augusta 
Columbus 
Columbus 
Macon 
Macon 
Rone 


Honolulu 
Honolulu 


Boise 
Meridian 


Champaign 
Chicago 


3 


8 
8 
0 
7 
5 
4 
6 
3 
7 


—> ww 
Sens Foon euw 


WweKs 


Indiana 
witv 
WFIE 
WKIJIG-TV 
WFBM.TV 
WFAM.-TY 
WLBC.TV 
WRAY-TY 
WSBI-TY 


lowa 
WOI-TV 
KCRI-TV 
WMI-TV 
WwoOc.TV 
KGIV 
KQTV 
KVTV 
KWWL.TV 


Kansas 
KTVH 
KOAM.-TV 
WIBW-TV 
KEDD-TV 


Kentucky 
WEHT 
WAVE-TV 
WHAS.TV 
WKLO.-TV 


Louisiana 
WAFB-TV 


WIMR.TV 


Maine 
WABI-TV 
went 


Maryland 
WAAM 
WBAL.TV 
WMAR-TY 


Chicago 
Chicago 
Chicago 
Decatur 
Peoria 
Peoria 
Quincy 
Rockford 
Rockford 
Rock Island 
Springfield 


Bloomington 
Evansville 
Fort Wayne 
Indianapolis 
Lafayette 
Murcie 
Princeton .. 
South Bend 


Ames : 
Cedar Rapids 
Cedar Rapids 
Davenport 
Des Moines 
Fort Dodge 
Sioux City 
Waterloo 


~— 
~~ Oo “OnN ow 


Hutchinson 
Pittsburg 
Topeka 
Wichita 


Henderson 
Lovisville 
Louisville 
Louisville 


Baton Rouge 
Lake Charles 
Monroe 
Monroe 
New Orleans 
New Orleans 


Bangor 
Portland 


Baltimore 
Baltimore 
Baltimore 


Massachusetts 


weBZ-TV 
WNAC.TV 
WTAO.TV 
WHYN.-TV 
wwePe 
wwor.Tv 


Michigan 
WPAG.TV 
WBKZ-TV 
WWJ-TV 
WJBK-TV 
WXYZ-TV 
WTAC.TV 
Wwoobn.TVv 
WKZO.TV 
WILS-TV 
WJIM-TV 
WKNX.-TV 


Minnesota 
KMMT 
WFIV 
KSTP-TV 
WwCCO.TV 
WICN.-TV* 
KROC 
WMIN-TV*® 


Mississippi 


WITV 
WTOK-TV 


Missouri 
KACY 
KHQA-TV 


Boston 
Boston 
Cambridge 
Holyoke 
Springfield 
Worcester 


Ann Arbor 
Battie Creek 
Detroit 
Detroit 
Detroit 

Flint 

Grand Rapids 
Kalamazoo 
Lansing 
Lansing 
Saginaw 


23 


w = 
NSO Swnennve sd 


uo 


Austin 
Duluth 
Minneapolis - 
Minneapolis 
Minneapolis 
Rochester 

St. Paul 


St. Paul 


Jackson 
Meridian 


Festus-St 
Hannibal 7 
Kansas City 5 
Kansas City 2 
Kansas City 9 
Kansas City 4 
9 
2 
5 
6 


Louis 14 


Kansas City 

St. Joseph 

St. Louis 

St. Louis 

St. Louis - Belleville 54 


KTTS-TV Springfield 
KYTV Springfield 


Montana 


KOOK.TV 
KOPR.TV 
KXLF-TV 


Billings 
Butte 
Butte 


Nebraska 
KFOR.TYV Lincoln 
Lincoln 
Omaha 
Omaha 


Las Vegas 
Reno 


New Jersey 
WFPG-TV Atlantic City 
WATY Newark 
New Mexico 


KGGM.-TV Albuquerque 
KOAT.-TV Albuquerque 
Albuquerque 
Roswell 


KOB-TV 
KSWS.-TV 


New York 
WROW.TY 
WNBF-TV 
WBEN.TY 
WBES-TV 


Albany 
Binghamton 
Buffalo 
Buffalo 
Buffalo 
Elmira 
Elmira es 
New York 
New York 
New York 
New York 
New York 
New York 
Rochester 
Rochester 
Rochester 
Schenectady 
Syracuse 
Syracuse 
Utica 


North Carolina 
Asheville 
Charlotte 
Greensboro 
Raleigh 
Winston-Salem 


WIOB-TV Winston-Salem 


North Dakota 


WDAY.TY 
KCJB-TV 


Ohio 
WAKR-TV 
WICA-TY 
WCPO.TV 
WKRC-TV 
WLWT 
WEWS 


Fargo 
Minot 


Akron 
Ashtabula 
Cincinnat 
Cincinnati 
Cincinnati 
Cleveland 
WNBK Cleveland 
WXEL Cleveland 
WBNS.-TV nN mous 
WLWC Columbus 
WIVN Coiumbus 
WHIO-TV Dayton 
WIFE Dayton 
WLWD Daytor 
WLOK.TV Lima 
wsPod-TVv Toledo 
WEMJ-TY Youngstown 
WKBN.-TYV Youngstown 
WHIZ-TV Zanesville 


Oklahoma 


KSWO.TYV 
KLPR.TV 
KTVQ 
WKY.-TV 
KCEB 
KOTV 


Lawton 


Oklahoma City 
Oklahoma City 
Tulsa 
Tulsa 


Oregon 
KBES-TV 
KOIN.TV 
KPTV 


Medford 
Portland 
Portiand 


Pennsylvania 

WFBG.TV Altoona 
Bethiehem 
Chambersburg 
Easton 
Erie 
Horrisburg 
Harrisburg 
Johnstown 


WJAC-TV Johnstown 


WVwenSSe—wanun 


Oklahoma City 


—_— —S 
SeaCwaumnw~aons 


~ 
~nrw 


SVsos 


WGAL-TV 
WLBR.-TV 
WKSI-TV 


WSBA-TV 


Lancaster 
Lebar 

New Castle 
Philadelphia 
Philadelphia 
Philadelphia 
Pittsburgh 
Pittsburgh 
Pittsburgh 
Reading 
Reading 
Scranton 
Scranton 
Wilkes-Barre 
Witkes-Barr 
York 

York 


Rhode Island 


WJAR-TV 


Providence 


South Carolina 


WCSC.-TV 
wcos.-Ty 
WIS-TV 
WNOK-TV 
WGVL 


Charleston 
Columbia 
Columbia 
Columbia 
Greenville 


South Dakota 
KELO-TV Sioux Falls 


Tennessee 
WJHL-TY Johnson City 
Knoxville 
Knoxville 
Memphis 
Memphis 
Nashville 
Nashville 


Abilene 
Amarillo 
Amarillo 
Austin 
Dallas 
Dallas 

Ei Paso 

El Paso 
Fort Worth 
Galveston 
Harlingen 
Houston 
Houston 
Houston 
Longview 
Lubbock 
Lubbock 
San Angelo 
San Antonio 
San Antonio 
Temple 
Texarkana 
Tyler 

Waco 
Wichita Falls 
Wichita Falls 


KRBC-TV 
KFDA-TV 
KGNC.TV 
KTBC-TV 
KRLD-TV 
WFAA-TV 
KROD.-TV 
KTSM-TV 
WBAP-TYV 
KGUL-TV 
KGBS-TV 


KWEFT-TV 


Utah 
KDYL-TV 
KSL-TV 


salt Lake City 
Salt Lake City 


Virginia 
WVEC-TV 
WSVA-TV 
WLVA-TV 


Hampton-Norfolk 
Harrisonburg 
Lynchburg 
Newport News 
Norfolk 
Norfolk 
Parkersburg 
Richmond 
WSLS-TV Roanoke 
Washington 
KVOS.-TV Bellingham 
KING-TV Seattle 
Seattle 
Spokane 
Spokane 
Tacoma 
Tacoma 
KIMA-TV Yakima 
West Virginia 
WKNA.TY Charleston 
WSAZ.-TV Huntington 
WTAP Parkersburg 
WTRE-TV Wheeling 


Wisconsin 
WBAY-TV 
WKOW.-TV 
WMTV 
WCAN.-TV 
WOKY-TV 
WITMJ-TV 
WOSH-.-TV 


Green Bay 
Madison 
Madison 
Milwaukee 
Milwaukee 
Milwaukee 
Oshkosh 
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'E*here is a steady and constant 

demand by readers for TV set 
schematics. While we cannot ac- 
cede to all these requests without 
devoting the whole magazine to 
the task, the following pages are 
intended to meet the demand in 
the most efficient way. We have 
checked with the more popular 
manufacturers as to their most 
widely sold receivers, and are pre- 
senting the diagrams of these sets 
as those which the service techni- 
cian is most likely to meet during 
the next year or two. 

After alloting space for a group 
of schematics, it was discovered 
that—to be readable enough to be 
really useful—it would he neces- 
sary to print most of them across 
two pages. Therefore a number 
have been left over, and this sec- 
tion will be repeated during the 
next few months. One or two dia- 
grams presented special problems, 
and two were accompanied with 
excellent articles on the receiver 
and its servicing. These will also 
appear in future “Most Useful 
Schematic” seciions, or as sepa- 


rate articles. 
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All resistance values in ohms. K = 1000 All voltages measured with Volt- Antenna input impedance: 


c : a an Ohmyst and with no signal input. Volt- U.h.f.—300 ohms balanced. 
Direction of arrows at controls indi- ages should hold within +20% with a V.h.f.—300 ohms balanced. 
cates clockwise rotation. 117-volt a.c. supply. 


Picture i.f. carrier—45.75 me. 
Sound i.f. carrier—41.25 me. 
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Function switch S101 front and rear, 
viewed from front with control shaft in 
maximum counterclockwise position 
(No. 1). 

Position 1—TV min. highs 


JANUARY, 1954 


2—TV normal 
3—TV min. lows 


4—Phono min. highs 


5—Phono normal 


6—Phono min. lows 





Video response to 3.5 me. 

TV r.f. range: 
70 u.h.f. channels—470-890 me. 
12 v.h.f. channels—54-88 me, 
174-216 me. 
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MOTOROLA Chassis TS 


VOLTAGE MEASUREMENTS 
. Made with a v.t.v.m. from point indicated 
p AAD RC TS] to chassis. 
2. Line voltage—1l17 volts a.c 

. Antenna disconnected. (S52 in local posi- 
tion). 

. Channel selector switch on channel which 
develops less than 1 volt noise at pin 2 of 
test receptacle. 

. Contrast control maximum clockwise po- 
sition. 

. All other controls in normal operating 
position. 

. * varies with settings of controls. 
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ZENITH Chassis 19L26-19L28 
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All voltages measured from chas- 
sis to points indicated; all are d.c. 
unless otherwise specified. 


All d.c. voltages to be measured 
with v.t.v.m. with 1l-megohm input 
resistance. 


All voltages measured with no 
signal present; normal setting of 
controls; channel selector set to 2 
unless otherwise specified. 


All capacitor values in microfar- 
ads unless otherwise specified. 


Resistance measurements shown 
with coils disconnected from circuit. 


Coil resistances not given are 
under one ohm. 





. 
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| 
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Cathode-ray tube second anode 


, voltage to be measured with electro- 


static or with 20,000 ohm-per-volt 
high voltage meter. 


Arrows on potentiometers indicate 
clockwise rotation. 


Circled letters indicate alignment 
and test points. 
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Emerson Chassis 120185B, 120190-D, 
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REAR CONTROLS FOR CHASSIS 120:85-B, 120190°0, 
120191-0 & 120192-86,0 








FIGURE |8 
SCHEMATIC DIAGRAM 
CHASSIS 


120185-B,120190-D, 
120191-0,120192-8,0 
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TRAIN FASTER — train BETTER— train EASIER 
IN 10 MONTHS=OR LESS =FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


1s aie wits | 22 im NEW! NO OBLIGATION PLAN 


of Radio Television parts and equipment. »* F You Have No Monthly P 
Much of your training will be actual construc- 
Pay f y r Trais 
Pay For You 1 


tion and experimentation . the kind of truly 
PRACTICAL Instruction that prepares you 

for your Radio-Television career =) You can get into Radio-Television, today’s fastest growing big money 

opportunity field, in months instead of years! My completely new 

“package unit” training plan prepares you in as little as 10 months 

or even less! No monthly payment contract lo sign—thus NO RISK to you! 

This is America’s finest, most complete, practical training—gets you 

ready to handle any practical job in the booming Radio-Television industry. 

Fak tenn” Start your own profitable Radio-Television shop or accept a good pay- 

~: ing job. I have trained hundreds of successful Radio-Television technicians 

ra .) during the past 21 years—and stand ready to train you, even if you have no pre- 

} vious experience! Mail coupon and get all the facts — FRE! 


Valuable Equipment Included Fart : M 
With Training 

8 rhe new Sprayberry ‘‘package”’ plan All your 10 months of training is IN YOUR 

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your 
fessional Radio-Television equipment. present job and income while learning. With 
You perform over 300 demonstrations, each training ‘package unit, you receive 
experiments and construction projects extra plans and “Business iilder"’ ideas for 
You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele- 
radio set, multi-range test meter, signal vision stations everywhere, open vast new 
generator, signal tracer, many other opportunities for trained Radio-Television 
projects. All equipment and lessons are Technicians—and those in training. If you 
yours to keep... you have practically expect to be in the armed forces later, there 
everything you need to set up your own is no better preparati than practical 
profitable Radio-Television service shop. Sprayberry Radio-Television training 


YOU BUILD 3. setson set an | SPRAYBERRY ACADEMY OF RA 


the powerful superhet radio receiver shown PP Pee ee ee SSCS S888 848884888888 880 88822888 
above. IN ADDITION to the other test units MAIL COUPON . 20 E H 
crap yee seg 4 are — a because of TODA ys ’ SPRAYBERRY ACADEMY OF RADIO, Dept. - 
jack of space) equipment I send 1 
YOURS TO KEEP dd you Is ' 111 North Canal St., Chicago 6, II. 


NO OBLIGATION Please rush to me all information on your 10-MONTH Radio-Tele- 
» 


Sprayberry Academy 
of Redio 


vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE 


l invite you to get all the facts— 


FREE :2: 3. BIG. Fam 


poet TELEVISION BOOKS 
Re to have ALL the facts about 
my new ee ra, TH Radio-Teievision Training 
—without cost! Rush coupon for my three big Radio- 
Television books: “How to Make Money in Radio- 
Television.’ 
letin PLUS an actual yoy Sprayberry Lesson — "rr L 


REE. No obi esman 
ca Now! as ets wal call. a8 Cobre cvecnahecebbbusonecss SRdshaes Dae. nnige 


JANUARY, 1954 








IMPEDANCE 
BRIDGE KIT 


MODEL 


$59” 


SHIPE 


Another new, outstanding instrument design so typically character- 
istic of Heathkit operation in producing high quality instrument kits 
at the lowest possible price. A new, improved model Impedance 
Bridge kit featuring modern cabinet styling, with slanted panel for 
convenience of operation and interpretation of scales at a $10.00 
price reduction over the preceding model. Built-in adjustable phase 
shife oscillator and amplifier with all tubes of the battery operated 
type completely eliminates warm-up time. The instrument is en- 

tirely AC line operated. No bothersome battery replacements. 
The Heathkie IB-2 Impedance Bridge Kit actually represents 
four instruments in one compact unit. The Wheatstone Bridge for 
resistance measurements, the Capacity Comparison Bridge for capa- 
city measurements, Maxwell Bridge for low Q, and Hay Bridge for 
high Q inductance measurements. Read all on one dial 
thereby eliminating possible confusion due to the incorrect dial 
reference or adjustment. Only one set of instrument terminals nec- 
oR € i MER 


tot At WOT MEST Bee ve 


Aeathhet 


AUDIO WATTMETER : 
KIT 


MODEL Aw-1 


$29°° 


SHIPPING WT. 
6 LBS. 


A new Heathkit design for the au- * 


dio engineer, serious hi fi enthu- 

siast, recording studio, or broad- 

cast station; the Heathkie Audio 

Wattmeter Kit. This specialized 

instrument instantly indicates the 

output level of the equipment 

under teste without requiring the 

use of external load resistors. All 

readings are taken directly from 

the calibrated scales of a 414" 

200 microampere Simpson meter, 

The Heathkit Audio Wattmeter 

features five full scale power meas- 

5 milliwatts up to 5O watts with db ranges of 

The instrument has a power measurement 

mtinuous and 5O watts maximum for inter- 

Non-inductive resistance load impedances of 4, 

ohms are provided through a panel impedance 

Frequency effect is negligible from 10 cycles to 250 

ke A conventional VTVM circuit utilizes a 12AU7 twin triode tube. 

The meter bridge circuit uses four germanium diodes for good line- 
arity 

With Heathkie- AW-1 desired information can be obtained 

instantly and conveniently without bothering with the irksome setups 

and calculations usually required. Useful for power curve 

ments, frequency response checks, monitoring indicator, etc. Con- 

venient calibration directly from 110 vole AC line source. This new 


instrument will help to supply the answers to your audio operating 
of power output problems. 


urement 


1S db 


ranges from 

db 
ot 25 watts 
‘ per ion 
and 
switch 


to ras 
rating 

mittent 
8, 16, 
selector 


Oovuvu 


the 


measure- 


HEATH COMPANY 


DIA 


LIAL LIP IEEE, °° 


eocgoccsees® 


@ Simpson 100-0-100 microampere 
meter. 


@ Completely AC operated. 


@ Built-in phase shift generator and 
amplifier. 


@ Battery type tubes, no warm-up 
required. 


@ Newly designed two section CRL 
dial. 


@ Single knob D, Q, and DQ functions. 


@ Special impedance matching trans- 
former. 


1B-2 


wT @ New modern cabinet styling. 


@ 2% precision resistors and silver 
mica condensers. 


essary for any measurement function. Panel provisions provided for 
external generator use. 
A newly 


designed two section CRL dial provides ten separate 
“units” 


switch settings with an accuracy of .5%. Fractions of units 
are read on a continuously variable calibrated wire-wound control. 
A special minimum capacity, shielded, balanced impedance match- 
ing transformer between the generator and the bridge. The correct 
impedance match is sanemnedieali switch selected to provide con- 
stant load operation of the generator circuit. The instrument uses 
14% precision resistors and condensers in all measurement circuits. 

The new Heathkir IB-2 


found in any « The single low price includes the 
power supply, generator, and amplifier stages. No need to purchase 
separate instrument accessories in order to obtain the type of oper 


fr 
ation desired. 
Ge oa ea = Ree 
Aeathhet 


LABORATORY 


GENERATOR KIT 


MODEL LG-1 


provides outstanding design features not 
ther kit instrument. T 


Another 


welcome 
new addition to 
the px line of Heathkit 
instruments, the Heathkit Lab- 
oratory Generator. Specifically 
designed for flexibility of operatic n, 
beyond the performance 
service t generator. 
150kc to 


ns for internal 


pular 


accuracy and 
level provided by the conventional 
Frequency coverage of the Colpirts 
30mc in five convenient ranges 
provisi or external modulation up to 
and .1 vole RF output throughout the frequency rang 
mounted 200 microampere Simpson meter for RF ‘‘set 
level’ to provide relative indication of RF out; 
dividually shielded oscillator and shielded variable 
attenuator provide flexible control of RF output. 

The circuit features a GA?A high frequency oscillator 
GAVS amplifier with grid modulation, 12AU7 400 « 
oscillator and OB2 voltage regulator tube, ar 
a selenium rectifier for the transformer operated power s 


ype 


osciliator 1S 


with 


eoooeoses® 


ence 


ge 


modulator, 


2ee006 


ipply 
The smart professional instrument appearance and over-all 
flexibility of operation wil] prove a decided asset to any in 
dustrial or educational laboratory. The Heathkit Laboratory 
Generator sets a new level of operation, far superior to ang 
instrument in this — classification. 
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NEW 5 AWeathhit 


cutee ruese Feateres WUSGLEMUN 0) ds 
New SUPI CR tube n4 T 


Re-trace blanking 

Voltage regulation MODEL 0-9 

Extended band width 

Peak-to-peak calibrating provisions $5 a 3 e) 

Good square wave response 7 
SHIPPING 

WT. 28 LBS 


Astigmatism control 


seueneS% 


New heavy duty shielded power 
transformer 


ncing the Jatest addition br nt series of Heathkit Oscillo- HORIZONTAL 
, the new Model O I ‘ trument incorporates al FIER New 


features deve lector sw 1 prov 
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in imy ! 
f larger Rt 
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not c use ¢ 
VERTICAL AM 
witl y of 


CAPACITY AWeathhit 
KIT SCOPE DEMODULATOR 


rk re 


prevent k 


- 


soigiee : w Capacity Probe features NO. 337-B 
$350 SHIP. wT. 7 > rt ( ! ’ necessat 
e os eae ie ok oe ee ee $350 
1 housing 1 polystyres ; o 


SHIP. WT. 1 LB. 


or 


tueowrs, (Joes = PROBE: KIT 
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oO 


VOLTAGE CALIBRATOR KIT : AWeathhit 
cnuissonenme & ELECTRONIC SWITCH 
| KIT 


trument feature 


lator tube 
instrument 


MODEL VC-2 a volt ge of .01 to 1 olts an iar sang Se as try MODEL S$-2 


145° ‘orpeak, A conveniens ‘signal’ SExch input chtone and pi 
STD khiedratinee 2 EMM ne diac © g PESO 
SHIPPING WT. : theseby elisninntiogn the anmiine : i. kit and y 


4 LBS. r ansferring test lead SHIP. WT. 11 LBS. 


HEATH COMPANY - Benton Harbor 20, Mich. 
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Aeathhet 


VACUUM TUBE 


M New 1% volt full scale low range 
; V ¢ LT M FE t E R ™ 1,500 volt upper limit DC range 
Increased accuracy through 50% 


4 | T greater scale coverage 


High impedance 11 gohm input 





M Center scale zero adjust 


$2450 ty sa 


M 1% precision resistors 


SHIPPING 


> WT. 6 LBS Clearly marked db scales 


The beautiful Heathkit Model meter ranges from .1 ohm to 1,000 megohms. For added conven- 
V-6 VTVM, the world’s largest —ience a DC polarity reversing switch and a center scale zero adjust- 
selling kit instrument, now ment for FM alignment. 

offers many outstanding new features in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VTVM's. This is the basic measuring instrument for every 


color, durable, infra-red, baked enamel panel further 
branch of electronics. Easily meets all requirements for accuracy, : : Ip 


adds to the 
ver-all profe al appea .. 
stability, sensitivity, convenience of ranges, meter readability, and over-all professional appearance 
modern styling. It will accurately measure DC voltages, AC 
offers tremendous ohmmeter 
scale for a total of 35 


The smartly styled, compact, sturdy, formed aluminum cabinet 
is finished in an attractive gray crackle exterior. The beautiful two- 


voltages, Top quality components used throughout. 1% precision resistors 
range coverage, and a complete db — silver contact range and selector switches — selenium rectifier 
meter ranges. transformer operated power supply. Individual calibration on both 
New 11% vole full scale low range provides well over 214” of AC and DC for maximum accuracy. DB scale printed in red for easy 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges identification, all other scales a sharp, crisp black for easy reading. 
0-1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0-1.5, A variety of accessory probes shown on this page still add further 
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- to over-all instrument usefulness. 

Fo AA ME AOE 2 el 


ese Hoa A (ODO. RSE Sa OO AEE Ag 
AWeathkeil 30,000 voit oc 


| PROBE KIT | Heathhit AC VACUUM oan 
hia igh VOLTMETER KIT | 


where the measurement of high DC voltage is 
MODEL AV-2 


required, the Heathkit Model 436 High Voltage 
2 : = 


Probe Kit will prove invaluable. A precision 
SHIPPING WT. 


multiplier resistor mounted inside the two-color, 
5 LBS. 








No. 336 
sleek, plastic probe body provides a multipli- 

cation factor of 100 on the DC ranges 50 
of the Heathkit 11 megohm VTVM $4 

The — <a precision resis- e 

tor, two-color plastic probe, tip con- 

nector spring, test lead, = He plug SHIP. WT. 


panel connector, and complete assembly 2 LBS 
instructions “ 
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No. 338-8 AWeathhil PEAK-TO-PEAK. 
PROBE KIT 


Now read peak-to-peak voltages on the DC 

scales of the Heathkic 11 megohm VTVM. 

Readings can be directly made from the VTVM 

scale without involved calculations. Measure- 

ments over the frequency range of 5 kc to 5 

mec. Use this probe to extend the usefulness 

of your VTVM in radio and TV service work. 

$ 50 The Peak-to-Peak Probe Kit features the new 
° polished aluminum housing with two-color 





J 
‘ 


» 


The new Heathkit AC VTVM 
that makes possible those sensi- 
tive AC measurements required 
by laboratories, audio enthusi- 
polystyrene probe ends. Detailed assembly sheet asts, and experimenters. Especi- 

SHIP. WT. 2 LBS. including instructions for probe operation. aily useful for hum investiga- 
Oo Radka a, PE cae 8 tion, sensitive null detection, 


phono pick-up output measure- 
Weathhit vw 


ments, making frequency response runs, gain measuré 


ments 
ripple voleage checks, etc. Low level measurements are easy 
to make because of the complete voltage coverage of the 
instrument and the one knob operation. 
» P , ‘he large 20( icroa ere § ) 
The Heathkit RF Probe used in conjunction with os —— ‘ yo ge Simpson 
any 11 megohm VTVM wili permit RF meas- marked and easy to read meter scales 
urements up to 250 mc, + 10%. A useful, con- a 
venient accessory for those occasions when RF 
measurements are desired. The 
is housed in the 


e000 








% 


meter has clearly 
Ten voltage ranges We 
covering from .01 rms full scale to 300 volts rms full scale, § 
with frequency response + db from 20 cycles to 50,000 
my mA No. 309-8 cycles. Instrument input impedance 1 megohm, ten db ranges 
aluminum probe body featuring two-color poly- 


from —52 db to +52 db. For stability and good linearity 
styrene probe ends and a low capacity flexible 


characteristics the meter bridge circuit features 4 germanium © 
shielded test lead. The kit is complete with all $350 diodes. Attractive instrument styling, a companion piece for § 
necessary material and a detailed assembly sheet * 
as well as instructions for probe operation. 


the popular Heathkit VTVM and the new AW-1 Audio 
SHIP. WT. 2 LBS. Wattmeter. 
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DES ET oe oem 


New Meathhect 
fake MULTIMETE 


20,000 ohms per volt DC sensitivity, 
5,000 ohms per volt on AC 

Polarity reversal switch 

1% precision multiplier resistors 


50 microampere 412” Simpson meter 


MODEL 


$26°° 


SHIPPING WT. 6 LBS 


Meter ranges for service 
convenience 


New resistor ring-switch assembly 


wv 
Total of 35 meter ranges 


M New Modern cabinet styling 


The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1. 
The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 
features for the convenience of the service man. Full 20,000 
ohms per volt sensitivity on DC ranges 5,000 ohms per volt 
sensitivity on AC —polarity reversal switch, no bothersome 
transferring of test leads — 1° precision multiplier resistors 
— large 41” recessed non-glare 50 microampre Simpson me- 
ter — conveniently slanted control panel — recessed safety type 
banana jacks—standard universally available batteries — 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 
example 114 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 
range for AC-DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5—5—50—150—500- 
1,500—5,000 volts. DC current ranges, 0-150 microamperes— 
15 milliamperes—150 milliamperes—500 milliamperes—15 
amperes. Resistance measurements from .2 ohms to 20 meg- 


Ea 


. 


AWeathhet 
BATTERY TESTER KIT 


The Heathkit Battery Tester measures all 
types of dry batteries between 114 volts 
and 150 volts under actual load condi- 
tions. Readings are made directly on a 
three color Good-Weak-Replace scale. 
Operation is extremely simple and merely 
requires that the test leads be connected 
to the battery under test. Only one control 
to adjust in addition to a panel 

switch fo. “A” or “B” battery 

types. The Heathkit Battery Test- 

er features compact assembly, ac- 
MODEL BT-1 curate meter movement, and a 
three deck wire-wound control 


$850 all mounted in a portable rugged 

® plastic cabinet. Checks portable 

SHIP. WT. radio batteries, hearing aid bat- 
2 LBS. teries, lantern batteries, etc. 


° 


BAPE Ky 
La *3 i 


MODEL M-1 


$1450 2 
* type ohms adjust 


SHIPPING WT. 


KIT 


MM-1 


ohms x 1 x 1,000 x 10,000. 
DB coverage from —10 db 
to +65 db. 


CONSTRUCTION 


Entirely new design permits assembly, m¢ ng and wiring 
of precision resistors on a ring-switch asset The major 
portion of instrument wiring is completed bef nting the 
ring-switch assembly to the panel. No calil rocedure is 
required, all precision resistors readily acce n event of 


replacement. 


CABINET 


Strikingly modern cabinet styling feat 
struction, durable black Bakelite cabinet, v 
panel designations. Cabinet size 5! 
high. Good cabinet physical stability 
position, 
The Heathkit MM-1 represents a 
for a high quality 20,000 ohms per vo 
deposited carbon type precision resistors. Her ty, per- 
formance, functional design, and attractive appearance, all com- 


bined in one low priced package 


Aeathhet 
HANDITESTER KIT 


The Heathkit Model M-1 
fulfills major requirement 
able vole ohm lliammete 
pact size, the H t 
desirable fea 

this type. AC 

0.10 s() 

ohmmeter range 

DC current me 

amperes and 0-1 

ment uses a Sim 
movement, whict 

provide a uniforn 

AC and DC rar 
ible, battery 1 
carbon type f 
easily assembled f 
pictorial diagran 
cluded in the price 
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Here is the new Heathkit Battery Eliminator necessary for 
modern, up-to-date operation of your service shop. The Heath- 
kit Model BE-4 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
BE-4 to service the new 12 volt car radios in addition to the 
conventional 6 volt radios 

This Battery provides two continuously 
variable output ranges, 0-8 volts DC at 10 amperes continuously, 
or 15 amperes maximum intermittent; 0-16 volts DC at 5 
amperes continuously or 7.5 intermittent. 
The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 


furnishes either 6 


new Eliminator 


amperes Maximum 


of vibrators, the voltage operating range of oscillator circuits, 


etc. Panel mounted meters constantly monitor voltage and cur- 


New. Heathkit 3 Volt 
BATTERY 
ELIMINATOR KIT 


Either 6 or 12 volt operation 
M Continuously variable voltage output 


M Constant ammeter and voltmeter 
monitoring 


M Automatic overload relay — self- 
resetting 


Two 10,000 mf condensers 


New 18 disc split type heavy duty 
rectifier unit 


Fuse protection 


rent output and will quickly indicate the presence of a major 
circuit fault in the equipment under test. The power trans- 
former primary winding is fuse protected and for additional 
safety an automatic relay of the self-resetting type is incorpo- 
rated in the DC output circuit. The heavy duty rectifier is a 
split type 18 plate magnesium copper sulfide unit used either 
as a full wave rectifier or voltage doubler according to the 
position of the panel range switch, 


Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 
battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 


able voltage and current range for normal applications. 





Heathkit NIBRATOR 
TESTER KIT 


Your 
service 
Tester 
work 
you 
being 


and 
Vibrator 
hours of 
instantly tell 
the vibrator 
vibrators for 
easy to read 
of output on 


repair time is valuable 
use of the Heathkit 
will save you many 
This tester will 
the condition of 
checked Checks 
proper starting and the 
meter indicates quality 
a large Bad The Heath 
kit VT-1 checks both interrupter and 
self rectiher types of vibrators. Five different 
sockets tor checking of vibrator 
types 
The 
from any 
livering 
4 two 6 
Heathkit 


would be 


Good scale 


hundreds 


MODEL VT-1 


$1450 


SHIPPING WT. 
6 LBS. 


Heathkit 
battery 
continuously variable 
volts DC at 4 
Model BE-4 


an ideal source 


Tester 
capable 


Vibrator operates 
of de- 
voltage from 
amperes. The new 
Battery Eliminator 


of supply. 


c lamina f 


BINDING POST 


ecoeeesee® 


NEW Weathédt VARIABLE 


ISOLATION 
TRANSFORMER KIT 


The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC-DC radios (not an auto trans- 
former), thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 voles AC 
and is constantly monitored by a 
panel mounted AC volt meter. Use 

it to increase AC supply voltage in 
order to induce breakdown of faulty 
components in circuits thereby Saving 
service time. Use it also to simulate vary-@ 
ing line conditions and to de- 
termine voltage level at which 
oscillator cease functioning, par- 
ticularly in three-way portable radios. 
Rated at 100 watts continuous operation 
and up to 200 watts maximum intermit 
tent operation. A useful radio and TV 
service tool 





VOLTAGE 


voltage 
the 
circuits 


line 


MODEL IT-1 


$165° 


SHIP. WT. 9 LBS. 


ae 


Heathkit 


TECHNICAL 


came | 


—— = 


Lap Pee 
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Binding post kit now available so that APPLICATION BULLETINS 
standardization of all instrument con- 
nectors is possible. This new, five-way 
binding post will accommodate an alliga- 
tor clip, banana plug, test lead pin, spade 
lug, or hook-up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- trated bulletins and an attractive 
der fiber washers, solder lug, and nut. flexible loose-leaf binder. Only $2.00 
120 pieces in all. Kit 362, $4.00. (No c.o.d. on this item, please. ) 


— 


An exclusive Heathkit service. Tech 
nical application bulletins prepared 
by recognized instrument authori 
ties outhning various combinations 
of instrument applications. Avail- 
able now with 40 four-page illus- 
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cucce Feces MUDD 


i INCREDUCTOR controllable inductor 
sweep 

TV and IF sweep deviation 12-30 me 

WU 4mc- 220 mc continuous frequency 
coverage 

Oscillator operation entirely on fun- 
damentals 


Output in excess of 100,000 micro- 
volts 





Automatic amplitude circuit 


MODEL 


GENERATOR 


KIT 


TS-3 


s44qso 


SHIPPING WEIGHT 


M Voltage regulation 
Simplified operation 


Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS-3. This new design pro- 
vides features and combinations of functions not found in any 
other service type instrument. Every design consideration has been 
given to the requirements of the TV service man to provide a 
flexible, variable sweep source with more than adequate RF out- 
put and complete frequency coverage throughout the TV and FM 
spectrum. 

The frequency range of the TS-3 is from 4 mc to 220 mc in four 
switch selected ranges. All frequency ranges are overlapping for 
complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 
parasitics normally encountered in beat frequency type oscillators, 
This circuity assures a much higher total RF output level and 
simplifies attenuation problems 

The new TS-3 features an entirely new principle of sweep oper- 
ation. Sweep action is entirely electronic with no moving parts or 
electro-mechanical devices so commonly used. The heart of the 
sweep system is a newly-developed INCREDUCTOR controllable 
With this system, the value of inductance of each oscil- 


NEW Heathkit | 
SIGNAL GENERATOR KIT 


MODEL SG-8 


$1950 


SHIPPING WEIGHT 
8 POUNDS 


inductor 


SAGE Lt 


tA 


Announcing the new 

Heathkit Model SG-8 
service type Signal Generator, in- 
corporating many design features 
not usually found in an instru- 
ment in this price range. The RF 
output is from 160 ke to 100 mc in five ranges, all on funda- 
mentals, with useful harmonics up to 200 mc, The RF out- 
put level is in excess of 100,000 microvolts throughout the 
frequency range 

The oscillator circuit consists of a 12AT7 twin triode tube. 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
oscillator frequency shift usually caused by external circuit 
loading 

All coils are factory wound and adjusted, thereby com- 
pletely eliminating the reed for calibration and the ure 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 
lation. 

The transformer operated circuit is easy to assemble, 
requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un-modulated. 


gaee 





18 POUNDS 


and 
ignetic 


This 


lator coil is electrically varied wi 
the inductance variation is achiev 
state of which the os 
system provides a sweep deviation f n all 
TV frequencies, and up to a maximu f V IF fre- 
quencies. The high RF output th iment 
frequency range overcomes the 1 t f t of the 
older type sweep generators. A yutor e control 
circuit maintains the output level flat to 4 ghout the 
instrument range. For [ lance 
50 ohm output is 
Operation of the 
reduction of panel controls and | 
for external synchronization if { Ci i 
regulator tube to maintain stable instrur A uilt-in 
variable oscillator marker further : flex trument 
operation. Provisions are also external 
marker, such as your service ty{ gnal era ( Use 
the Heathkit TS-3 for rapid and 
Jet it help you solve those tim ems $0 
frequently encountered 


the core on 


conven 
used 

instrumet I bee i t gh the 
pr vide 
voltage 
} 
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NEW Weathhct : 
BAR GENERATOR KIT 


MODEL BG-1 
s145° 


SHIPPING WEIGHT 
6 POUNDS 


Genert- 
me 
wing 
The 
station transmitted test pattern bar 
generator is the logical answer 
in obtaining quick, accurate adjust 
for test patterns. 
The Heathkit BG-! produces 
bars on a TV screen 
quickly indicate picture lineari 
switch 
“vertical position.’ 
for che RF oscillator cnd vice 
provides low fre 


Since the 
provides “stand-by px 
The oscillat 
ation escillator 
The 
provide an indication of horizontal ¢ 
as well as overall picture size 

Instrument operation is extremely simp! c re 
connection to the TV receiver antes rmin é i 
former operated for safery when use universal 
or transformerless type TV circuits 


instrument will not only 


quires 


trans- 
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| NEW 


Aeathhet 


TUBE CHECKER 


KIT 


MODEL TC-2 


$2959 


WT.12 


SHIP 


The new Model TC-2 Heathkit Tube 

Checker features many circuit improve- 

ments, simplified wiring, new roll chart 

drive and illumination of roll chart. The 
instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set-up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon 
short indicator, individual three-position lever switch for each tube element, 
Spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly from a large 414” 
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi- 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that “factory built” appearance to instrument construction. Completely 
detailed information is furnished in the new step-by-step construction manual, 
regarding the set-up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness — simplified operation — attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker. 


Seger, 
ada 3 


Heathkit POWER SUPPLY KIT 


The Heathkit Laboratory Power Supply 
features continuously variable, regulated 
voltage output with good stability under 
4\,” 


plastic enclosed panel mounted meter pro- 


wide load variations. A Simpson 
vides accurate meter output information 
of voltage or current. All panel terminals 


MODEL PS-2 completely isolated from the cabinet. Sep- 


$3350 


SHIPPING wt, 
17 48S. 


arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand-by switch pro- 
vided to eliminate warm-up time of the 
five tube circuit. 


LBS 


CHECK THESE 
NEW Features 


Simplified harness wiring 


Improved, smooth, anti-backlash roll! 
chart action 


M Optional roll chart illumination 
Individual element switches 
Portable or t 
M Spare blank socket 
M Contact type pilot light test socket | 


style cabinet 





Simplified test set-up procedure 
Line adjust control 


M 42" three-color meter 


Mew 


HEAT 


HKIT 


PORTABLE 


TUBE 
KIT 


MODEL 


CHECKER 


TC-2P 


SHIP. WT. 14 LBS. 


The portable model is sup- 


plied wi 


th a strikingly at- 


ww 
werter® 


none 


~ 


tractive two-tone cabinet finished in rich maroon, proxy- 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass-plated 
hardware, sturdy plastic handle help to impart a truly 
professional appearance to the instrument. 


PORTABLE TUBE CHECKER CABINET as described 
above will fie all earlier Heathkic TC-1 Tube Checkers 
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50. f 


Weathhit ww Picture TUBE. 


TEST ADAPTER 


The Heathkit TV Picture Tube 
Test Adapter used with the Heath 
kit Tube Checker will quickly check 
for emission, shorts, etc., and de- 
ote. 335 $ 50 termine picture tube quality. Con 
Ship. Wt. @ sists of standard 12 pin TV tube 
1 Lb. four feet of cable, octal 
connector, and data sheet 


socket, 
socket 


LABORATORY AND 
SERVICE SHOP 


BOOKLETS 


“Planning Your Service Business’ by John 

Frye, and ‘Establishing the Industrial 

Electronics Laboratory’ by Louis B. Garner, 

r., are booklets available to Heath 

kit customers at no charge. These 

booklets, written by nationally recog 

nized authorities, outline the various 

requirements and considerations for 

establishing your own service busi 

ness or for setting up an industrial 

electronics laboratory, Full attention 

is given to various details that are 

frequently overlooked when projects 

of this nature are undertaken. Just 

write in to the Heath Company re- 

questing your free copy, or attach a 
memo 10 your next order. 
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Aeathhel ViSUAL-AURAL 


SIGNAL TRACER 


CHECK THESE 


Visual and aural signal tracing 
Two channel input 
High RF sensitivity 


Unique noise locater circuit 
MODEL T- 


he 


SHIPPING WEIGHT 
10. POUNDS 


Calibrated wattmeter 
Substitution test speaker 

Utility amplifier 

RF, audio probes and test leads included 





voleage in the component can be seen 

as well as heard. Invaluable for ferreting out noisy or intermittent 
condensers, noisy resistors, controls, coils, IF and power transform- 
ers, etc. A built-in calibrated wattmeter circuit is very useful for a 
quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purpose 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili- 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T-3 Signal Tracer can be used as a gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals, etc. 

Don't overlook the 
through the use of this new instrument anc 
by saving time and money. The kit is supplied complete 
tubes, circuit components, demodulator probe, audio probe, 
additional test leads 


fS sacimeimmpempa ip Fae 


Heathkit 
? CONDENSER CHECKER KIT 


MODEL C-3 


| $7g5° 


SHIPPING WT, 
8 POUNDS 


An entirely new type of signal tracer incorporating a combina- 
tion of features not found in any other instrument. Designed ex- 
pressly for the radio and TV service man, particularly for the 
servicing of AM, FM, and TV circuits. Here in a five tube, trans- 
ormer operated instrument are all of the useful functions so 
necessary for speedy, accurate isolation of service difficulty. 
This new signal tracer features a special high gain RF input 
channel, used in conjunction with a newly-designed wide frequency 
range demodulator probe. High RF sensitivity permits signal 
tracing at the receiver antenna input. A separate low gain channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monitored by an electron ray beam indicator, 
so that visual as well as aural signal indications may be observed. 
The instrument can also be used for comparative estimation of 
gain rer stage. 
A decidedly ayn feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a & suspeceed circuit component and the action of the 
. Beech 


= os ee 


high 


interesting service poeibthins provided 
let it ork for you 


with all 
and 





AWeathhit 
DECADE RESISTANCE KIT : 


MODEL DR-1 The Decade Resistance Kit provides 
individual switch selection of re- 

$7950 sistance values using twenty 1% 
Bey ro ke FA 
SHIP. WT. Ceramic wafer switches, silver- @ 
4 LBS. plated contacts, smooth, positive de- @ 
tent action, baked enamel panel, and handsome, e@ 
polished birch cabinet. & 
[MPREE © 


Use the Heathkit C-3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 


and resistor values. All readings are taken direct- 

ly from the calibrated panel scales without re- § 

quiring any involved calculation. Capacity meas- 
urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 
mica, ceramic, and electrolytic condensers. A power factor control is 
available for accurate indication of electrolytic condenser measurements. 
A leakage test switch with switch selection of five polarizing voltages 


25 volts to 450 volts DC, will indicate condenser operating quality & 
spring return leakage test switch @ 


The Heathkit Resistance Sub- 
stitution Box provides indi- 


under actual load condition. The 


automatically discharges the condenser under test and eliminates shock 


The Heathkit Decade Condenser Kit MODEL DC-1 
features silver mica, precision con- 
densers with a rated accuracy of + $165° 
1%. Capacity values are arranged in 
three decades from 100 mmf to .111 e 
mf in steps of 0 mmf. Ceramic SHIP WT 
wafer switches with silver-plated con- 4 LBs. 
tacts and smooth detent action. Use- 
ful in a work, for circuit development. 
i Sasa 
AWeathkil RESISTANCE 
MODEL RS-1 
vidual switch selection of any 
$550 one of 36 RTMA 1 watt 
a 10% standard " resistors, 
ranging from 15 ohms to 
SHIP. WT. 10 meghoms. Many applica- 
2 LBS. tions in circuit development 
work, and also in radio and 
TV service work. Ideal for experi- 
mentally determining resistance values 
and for quickly altering circuit oper- 
ating characteristics. Entire unit 
in attractive Bakelite cabinet, 
featuring the pew universal ore 
Heathkit binding posts to simplify- 
circuit connections. 


HEATH COMPANY 
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hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohins. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness 

For safety of operation the circuit is entirely transformer operated @ 
and the instrument is housed in the attractive, newly-styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 


cludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics. 
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Heathkit AMATE 


TRANSMITTER 


KIT 


MODEL Af-1 


s295° 


SHIPPING WEIGH 
16 POUNDS 


Here is the latest Heathkie addition to the ham radio field, the 
AT-1 Transmitter Kit ating many design fea- 
tures at the lowest pos per-watts price. Panel mounted 
crystal socket, stand-by switch, key click hiter, AC line filtering, 
good shielding, etc. VFO crystal excitation up to watts 
input. Built-in power supply provides 425 volts at 100 ma 
This kit features pre single knob band switching 

ohm coaxial output, plug VFO or 
lator and rugged clean 80, 


ince desirable 
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lollar 
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wound 
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sis provisions for modu wer 


40, 20, 
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‘ construction Frequency range 


NEW Aeathhet 
ANTENNA COUPLER KIT 


Antenna C« 
for the 
The Ar 


any 


e the 
New Heathkit measurin 
ally designed 
Transmitter 
be used with 
put up to 
pass filter with « 
approximately 
tuning network 
cator rugeed, co act « 
transmitter 
high Q coil 
The AC-1 ha 
city tuning for 
tility re ste 
high x 4 doom. 


yupler, speci- 
Heathkit AT-1 
na Coupler can 
ohm 

watts power 

i-ott frequency 


iter 

nan 
SWR, d 
vide a 
tuning 
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ampere 
calibrate 

Shielded 
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truction 
variable condenser 
are all 


both 
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CHECK THESE 
New Features 


Single knob band switching 
M Pre-wound coils 

Metered operation 

M 52 ohm coaxial output 

! Crystal or VFO excitation 
M Built-in power supply 

! Rugged, 


T 
clean construction 


and 10 meters. Tube line-up 6AG7 oscill 
doubler, 5SU4G rectifier. Physical 
x 7” deep 
low kit ttagy 
punche: | chass ‘s, 
i ‘kit for the novice 
1 later on as a stand-by 
transmitter. 


sores 
r dimen 
* wide 
includes all circuit 
and detailed constructi 
ie breaking into ham r 


rig or an all band exciter 


amazingly ‘ 


cat ct 


ed 


AWeathhit 
ANTENNA IMPEDANCE METER —/ e 


Heathkit Antenna Impedance Meter for 
ntenna impedance for line matching pur- 
tment of beam antennas — phone mon- 
will determine antenna resistance at 
match transmission line for minimum 
ctermine receiver inp uct impedance, and pro- 
indication of SWR. Precision resistors, 


de, 100 micro- $4450 
e 


on meter. Dial 
SHIP. WT. 3 LBS. 


m 0-500 ohms, 
IMPROVED Weathéct 


GRID DIP 
METER KIT 


- $] son wT. 


4 LBS. 


MODEL GD-1B 
The invaluable instrur 
for service men, han 
experimenters. Usef 
service work for aligr 
of traps, filters, IE 
peaking compensation netw 
Locates spurious oscillation 
a relative indication of 
transmitter stages, use it for neutralization, locatir 
sitics, correcting TVI, measuring C, and Q 
and determining RF circuit resonant fr 
energized, useful for finding resor 
quency of tuned circuits. With the oscillator not energ 
the instrument an absorption wave meter 
meter sensitivity control, head phone jack, 500 microamy 
Simpson meter. Continuous frequency coverage from 2 mc 
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MODEL AM-1 


c 
nents 
With 


oscillator 


acts as 


rack, new three prong coil mount- 


ing, GAF4 high frequency triode. 





and MODEL AC-1 
and capa 
operating ver 3 LBS. 
Aeathhet . 
OMMUNICATIONS RECEIVER KIT : 
° 
$2 50 SHIP, WT. 
12 LBS. 
Here is the new receiver kit you have 
Communications Receiver. The per- 
fect companion piece for the AT-1 
features have been incorporated in the design 
of the AR-2; such electrical bandspread 
transformers for high sensitivity and good signal to noise ratio 
separate RF gain control with optional automatic volume control or 
control. Noise limiter stand-by switch — stable BFO oscillator circuit 
headphone jack transformer operation, etc., all contribute a 
Frequency coverage is continuous from 535 ke to 35 me in four 
ranges. For added conveniencé, various ham bands have been separately 
scale. A chassis mounted, 5! PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, 1L2AV6 de- 
SY3GT rectifier. 
YSGT rectifier, = RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
weight 5 Ibs., $4.50. 
oF o> Sd ee athe 


features 
.- : $I 450 SHIP. WT. 
wide x 
MODEL AR-2 
repeatedly asked for, the Heathkit , 
Transmitter kit. Many outstandingly desirable 
for logging and tuning convenience high gain miniature tubes 
manual volume control, in addition to the conventional audio gain 
high performance standar 
identified in respect to their relative placement on the slide rule tuning 
tector AVC audio, 12BA6 BFO oscillator, 12AG beam power output, 
panel designed expressly for the AR-2 Receiver. Part 91-10, shipping 
HEATH COMPANY 


Two additional plug-in coils are 
available and provide continuous 
extension of low frequency cover- 
flown to 355 kc. Dial correla- 
curves included. Shipping 
1 lb., kit 341, $3.00. 


to 250 mec. Pre-wound coil kit and 
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CHECK THESE Sees 


First popular priced Q Meter 

Reads Q directly on calibrated scale 

Oscillator supplies RF frequencies of 
150 kc to 18 me 

Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
+3 mmf 

i Measures Q of condensers, RF resis- 
tance, and distributed capacity of 
coils 

i Many applications in design and de- 
velopment work 


MODEL 


# Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 


Another outstanding example of successful Heathkit engineer- 
ing effort in producing a Q Meter Kit within the price range 
of TV service men, schools, laboratories, and experimenters. 
This Q Meter meets RF design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at the operating 
frequency and all indications of value can be read directly on 
the meter calibrated scales. Oscillator section supplies RF fre- 





Mn at hs EE Matte BOE 


ee ee Cee a 


The 
for 
ota 
but 
rec 
test 


MODEL IM-1 


39% 
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SHIPPING WT. 
17 POUNDS 


SHIPPING WT 


tube vole meter 
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rformance 


benefits of 


Aeathhet 


"Q" METER 


KIT 


QM-1 


$4450 


14 POUNDS 


quencies of 150 ke to 18 me, Calibrate cay range 

i0 mmf to 450 mmf, ier of 3 

Particularly useful in TV service work f 
wave traps, chokes, deflection coils, widt nd linearity 

coils, etc. At this low kit pric fac 

are within the range of service experi- 

menters. 
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Heathléit \NTERMODULATION ANALYZER KIT | 
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ct 


Heathkit IM-1 
asuring the degre 
lio chain. It is primarily inter 

used in other applications, su 
quipment, phonograph pick+u 
source, intern ularci n 
all in one nplete instru 
ctly read on the calibrated scales, 30 
1:1 ratios of low to high frequency 
level of present equipment 
and accurately ked. At this k 

intermodulation analysis for « 


an extre mel 
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Weathbeit AUDIO GENERATOR KIT : 


A Heathkit Audio Generator with frequen MODEL AG-8 
cy coverage from 20 cycles to 1 me. Re- 
sponse flac + 1 db from 20 cycles to 400 
c, down 3 db at 600 kc, and down only 
8 db at 1 mc. Calibrated, continuously vari- 
able, and step attenuator output controls 
rovide convenient reference output level. 
Yistortion is less than .4% from 100 cps 
through the audible range. The ideal con- 
trollable extended frequency sine wave 
source for audio circuit investigation and 


_— 


SHIP. WT. 11 LBS. 


"PPC Ceceees 


: Heathkit AUDIO OSCILLATOR KIT | 


Sine or square wave coverage from 20 to 
20,000 cycles in three ranges at a control 
lable output level up to 10 volts. Low dis 
tortion, 19% precision resistors in multi 
plier circuits, high level output across en 
tire frequency range, etc., readily qualify 
this instrument for au 
and development work. Special circuit de 
sign consideration features thermistor of 
eration for good control of linearity. 


lio experimentation 


MODEL AO-1 


$2450 





development 


SHIP. WT. 11 LBS 





AUDIO FREQUENCY METER KIT 


The Heathkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 ke at any voltage 
level between 3 and 300 volts rms 
with any non-critical wave ‘shape. 
Instrument operation is entirely 
MODEL AF-1 electronic. Just set the range switch, 
feed an unknown frequency into the in- 
strument, and read the frequency di- 


3 ‘ - rectly on the calibrated scale of the Simp- 


SHIP, WT. 12 LBS. son 412” meter. 


HEATH COMPANY 
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SQUARE WAVE GENERATOR KIT 
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The Heathkit Square 
vides an excellent 

source with completely variab! 
10 cycles'to 100 ke This ge 
lew output impedance of 6( 

output voltage ntin 
tween 0 and 20 volts 
necessary degree of 
invaluable instrum 
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thereby 


MODEL SQ-1 


$2950 


SHIP, WT. 12 LBS. 
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WILLIAMSON TYPE 


AMPLIFIER 
KIT 


MODEL 


: When selecting an amplifier for the heart of your high fidelity audio 
TP system, investigate the outstanding advantages offered by the Heathkit 
4 Williamson Type Amplifier, Meets every high fidelity audio requirement 
; and makes listening to recorded musi 
‘ 
fy 


a thrilling new experience 
This outstanding amplifier is offered with optional output transformer 


Bas 


New Meathhil 20 WATT 


High Fidelity AMPLIFIER KIT 


A new 20 watt high fidelity amplifier, de- 
MODEL A-9A signed especially for custom audio instal- 
; lations demanding clean reproduction, ade- 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, 8, and 16 ohms. 
Preamplifier, tone control, and phase 
splitter circuits utilize 9 pin twin triode 
miniature tubes for low hum and noise 
level. Two 6L6 push pull power output 


tubes provide full 20 watts power. Fre- 
quency response + 1 db, 20-20,000 cycles. Total harmonic distor- 


tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
& amplifier and phase splitter, two GLO push pull pentode power out- 


put, SUAG rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 


$355° 


SHIP. WT. 18 LBS. 


y designed for 
tions, fea Ai) 
Ww k fin a 
Pie. 7 
t sf 


Dae SSRs en Fe 


PRICES OF COMBINATIONS 


W-2 Amplifier Kit including 
main amplifier, power supply, 
and WA-P1 Preamplifier Kit. 
Shipping Weight 37 Ibs. Ship- 


ped Express only. 
W-2 


W-2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
Ibs. Shipped Express only. 


$4) 
$1 9) 


popnees either the conventional triode output circuit or the 
new extenc 


ed power circuity in which the screen supply voltage i 
tained from separate transformer primary taps 
in = I 


Frequency response with- 
db from 10 cycles to 100 kc. Tube complement — 6SN7 
cascade amplifier and phase splitter, GSN7 push pull driver, two 5881 
push pull power amplifiers, one 5V4G cathode type rectifier 
Matching preamplifier available providing three switch selected inputs, 
correct Compensation, and individual bass and treble tone control 
12AY7 (or 12AX7) 
Particularly de 


WA -P1 Preamplifier Kit only, 
Shipping Weight 6 lbs. Ship- 
ped Express or Parcel Post. 


reak 
s ob- 


ses, 
preamplifier — 12AU7 tone control amplifier 
; igned for the novice kit builder and requires no special- 
ized knowledge or equipment for successful assembly and operation 


Weathhil economy 6 WATT 


AMPLIFIER KIT 


The new Heathkit Model A-7B Amplifier 
offers many unusually fine features not nor- 
mally expected in this low price range. Either 
of the two input circuits may be individually 
switch selected for phono or tuner operation, 
Separate bass and treble tone controls, Out- 
put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character- 
istics, good frequency response, and full 6 
watts power output. 12J5 amplifier, 12SL7 
second amplifier and phase splitrer, rpwo 12AG6 
beam power output, one SYS GT rectifier 
A-7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. $17.50. 


MODEL A-7B , 
$1550 


SHIP. WT. 10 LBS. 
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New Meathhet 
scene” 6 RECEIVER KIT 


BAND 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention, 
New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built-in ferrite core rod type antenna has 
been provided. A chassis mounted 514” 
PM speaker provides excellent tone and 

volume 


Convenient phono input. Can 
be operated either as a receiver or tuner. 


Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line-up: 12BE6 mixer oscillator, 12BAG 
IF amplifier, 12AV6 detector-AVC-first 

audio, 12A6 beam power output, 5Y3GT rectifier. 


MODEL BR-2 


$] 750 SHIP. WT. 


eo 71 ABS. 


CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- 
ping weight 5 lbs. Part number 91-9, $4.50. 


HEATH COMPANY - Ben 


The Heathkit FM-2 Tuner 

was specifically designed for 
simplified kit construction. 

Can be operated through 

the “‘phono’’ portion of 

your radio or with a sepa- 

rate amplifier. The kit fea- 

tures a pre-assembled and adjusted 
tuning unit, three double tuned IF 
transformers, and a _ discriminator 
transformer in an 8 tube AC oper- 


$2250 
e 
ated circuit. Frequency coverage 88 SHIP. WT. 9 LBS. 
to 108 mc. Experience the thrill of 


building your own FM tuner and at the same time enjoy all of 
the advantages of true FM reception. 
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e@ Write for free catalog containing latest price . information, 
@ schematics, specifications, and descriptions of all Heathkits. 
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NEW HEATHKIT Daal 


Za 


RECORD PLAYER KIT Besa 


room-filling von 


oe 
DUAL MATCHED SPEAKERS 


A new economical introduction to high quality record repro- 
duction. A simple-to-operate, compact, table-top model with 
two matched speakers in an acoustically correct enclosure re- 
produce all of the music on the record. 


DIFFUSED SOUND 


Because of the diffused non-directional properties of the dual 
speakers, listening to fine recorded music is a thrilling new 
experience through naturally clear, life-like reproduction of 
sound at all tonal levels. 


HIGH QUALITY PERFORMANCE 

The performance level of the Dual is vastly superior to that of 
the ordinary phonograph or console. Automatic changer plays 
all three sizes at all three speeds with automatic shutoff after 
last record is played. 


TWIN SAPPHIRE STYLUS 

A wide tonal range ceramic cartridge features an ingenious 
“turn-under”’ twin sapphire stylus for LP or 78 records pro- 
viding quick selection of the correct stylus without turning the 
cartridge. 


HEATH COMPANY - 


ORDER 


HIGH 
QUALITY 
ATTRACTIVE 
TWO TONE 
CABINET 


SIMPLIFIED CONSTRUCTON CARTRIDGE 


Simplified, easy-to-assemble 
four tube amplifier features compensated volume control and 
separate tone control. Proxylin impregnated beige and saddle 
tan fabric covered cabinet supplied completely assembled 
You build only the amplifier. 


EASY TO BUILD 

No specialized tools or knowledge required as the construction 
manual has been simplified to the point where even the com- 
plete novice can successfully construct the Heathkit Dual. The 
price includes cabinet, record changer, two 6” PM speakers, 
tubes and all circuit components required for assembly 


Send for free audio booklet ‘‘High Fidelity Especially for You.” 
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BLANK 
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QUANTITY MODEL NO. 
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TOTAL 
WEIGHT AND 
AMOUNT... 
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Enclosed find ( 


) check ( ) money order for 
Please ship C.0.D. ( ) 


postage enclosed for 





pounds. 


On Express orders do not include transportation charges — they will be 


collected by the express agency at time of delivery. 
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a AUDIO—HIGH FIDELITY 


HIGH-QUALITY AUDIO 


HERE are two principal types of 
phonograph pickups; crystal and 
magnetic. Before electrical record- 
ing and playback, pickups were 
acoustical—that is, the needle vibrated 
a membrance which set air in motion. 
Acoustical pickups are seldom used 
today, and then only on small portable 
phonographs. Present-day high-quality 
pickup types also include the capaci- 
tive and the strain-gauge. Though the 
magnetic pickups are the ones princi- 
pally used for high-quality home music 
systems, we shall discuss all types, be- 
cause all are used to some extent. 


Pickup requirements 

The requirements of a good pickup 
are in part the same as for any other 
good audio equipment. It should have a 
wide frequency range, extending from 
at least 40 to 10,000 cycles. The best 
pickups cover from 20 or 30 to above 
15,000 cycles. 

The pickup should have smooth fre- 
quency response, without obvious peaks 
or valleys in the curve. In 
fact, a pickup with range and 
greater smoothness is preferable to one 
with wide range but a sharp peak in 
the early thousands of cycles. A peak 
in the neighborhood of 3,000 cycles, 
which is common with expensive 
crystals, not only record 
surface noise, but also makes the music 
seem high-pitched o1 The 
effect is very unpleasant. 
distortion should be low. 
Unfortunately, it is very difficult to 
design an electromechanical transducer 
with low-level intermodulation. Even 
the best pickups have some intermodula- 
tion distortion; at 2%. The 
subject of intermodulation in pickups 
has never been thoroughly explored 
because it is very difficult. When it is 
measured by playing back test records, 
it is almost impossible to separate the 
distortion created by the pickup from 
that created by the record cutter dur- 
ing recording. Harmonic distortion is 
not bad on the better pickups However, 
with good records, both types of distor- 
tion are so low that the user of a fine 
pickup is not troubled. 

A characteristic of pickups is stylus 
compliance. The stylus must be very 
free to move with respect to the pickup 


response 


less 


less 


emphasizes 
screechy. 


Of course, 


least 1 or 
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element, as explained in last month’s 
article. This compliance must be high 
at all frequencies—the must 
easily comply with the movement in- 
structions given it by the record groove. 
The stylus assembly must also be free 
of resonance as explained last month 
in connection with arm resonance. 
While arm resonance takes place at low 
frequencies and causes juke-boxr boom, 
stylus-assembly resonance takes place 
at high frequencies because of its much 
smaller mass. This results in undesirable 
peaks in pickup output at the resonant 
frequencies. 

The old-fashioned needle chuck was 
undesirable from a sound quality stand- 
point. It was the assembly into which 
a steel needle was inserted and held by 
tightening a knurled set-screw. The 
massiveness of the assembly made it 
less compliant than it should have been, 
though there was little 
the pickup elements themselves 
not capable of good quality. 

Ideally, a good pickup should give 
sufficiently high output so as to require 
little amplification. Here we run into 
a law of nature that says roughly you 
can’t eat your cake and have it 
Fither you build for high output 
which requires the stylus assembly and 
the grooves to do some work 


stylus 


loss, because 


were 


too. 


and cor- 
responding poor quality, or you settle 
for low output and good quality. These 
are the Crystal 
pickups give higher output than mag- 
netic types, when the quality is the 
same. But a crystal, when built prima- 
rily for quality, does not have the same 
output as a medium-quality crystal 
built for use in department-store sets. 


of course, extremes. 


Crystal pickups 

The crystal pickup is the least ex- 
pensive type in general use today, 
though a few of the very best crystal 
pickups are equal in price to 
magnetics. Its heart is an element 
known as a piezoelectric crystal, made 
of either rochelle salts (sodium 
sium tartrate), or an artificial ceramic 
substance such as barium titanate. 
These crystalline materials, when sliced 
into blocks, have the property of gene- 
rating a voltage across opposite faces 
when they are physically 
squeezed or twisted. The voltage output 
is directly proportional to the physical 


some 


potas- 


stressed 


Part V—More on pickups: 
The construction and 
application of crystal and 
magnetic types 


stress over a certain frequency range, 
depending on the dimensions of the 
block and the type of stress. A 
is coupled in some manner to the 
crystal so that lateral stylus 
ments cause stress on the crystal, which 
produces a voltage output. 

Fig. 1 shows the construction of a 
typical crystal pickup. The crystal ele 
ment has at the right, a clamp 
piece), to which is attached a torque 
wire. At the end of this fairly stiff wire 
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move 
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TERMINAL STRIP XTAL ELEMENT 
INSULATOR 


Fig. 1—Construction of crystal pickup. 





TRUNNION BEARINGS 


is cemented a stylus, consisting of a 
shank with a piece of sapphire at its 
end. When the stylus is driven by the 
record groove the wire twists, and 
through the nose-piece, imparts a twist- 
ing stress to the crystal. Silver-foil 
leads attached to the opposite faces of 
the crystal pass the generated voltage 
to the pickup terminals. 

Actuai construction of 
ups differs in many respects but the 
principle is always the same 
or artificial rubber 
damping blocks are used, as 
additional mechanical necessities such 
as trunnion bearings which hold the 
stylus assembly and allow it to 
in only one manner. Almost all crystal 
cartridges are equipped with mounting 
holes to allow mounting in any stand 
ard arm. Almost all crystal cartridges 
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FREQ 
ASTATIC 4L3-AG WITH RCA 2-5-31V TEST RECORD: LOAD RESISTANCE 
1 MEGA; LOAD CAPACITANCE l00puf; 0 REF LEVEL IV; TEMPERATURE 75°F 


Fig. 2—Frequency response 
a typical crystal pickup 
RADIO-ELECTRONICS 


curve of 
cartridge. 
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’s RPX-050 dual cartridge 


Fig. 3... The type U Astatic DUAL STYLUS ASSEMBLY (G) TWO LAMINATIONS (88) 
found in manufactured radio-phono “ \\ TWO CONSHA 
sets have medium to poor frequency 
response. The curve of Fig. 2 is an 
example. These cannot be considered 
for high-quality systems. 

On the other hand, cartridges such 
as the Astatic type U illustrated in Fiz. 
3 are flat within 2 decibels from 50 to 
10,000 cycles when used on LP records 
similar to those made by Columbia. Its 
maximum output is 0.5 volt. It needs 
no preamplifier and cannot pick up hum 
from a turntable motor. The stylus is 
held by a friction type assembly and 
can be replaced. It is only one of many 
models with comparable performance 
available from several manufacturers. 
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graph of Fig. 5. 








Fig. 4—Equivalent of crystal pickup. Fig. 7, right 
; ; : Photo of dual 
An outstanding cartridge is the new ; stylus assembly. 
Electro-Voice ceramic unit (type 84). 
It provides high-fidelity, having a flat 
response of plus or minus 2.5 db from 
20 to 15,000 cycles. Because of its high 
output (1.5 volts—working into a 
3-megohm load), it requires no pre- 
amplifier. 
Using crystal pickups 
The question of whether to use a 
crystal pickup depends on consideration 
of advantages and disadvantages. On 
the black side of the ledger are the 
high output and zero hum pickup. Some 
facts appear on the red side. 
The crystal pickup must always be 
operated very close to the amplifier; 
the cable certainly cannot be carried 
across a room. The pickup, seen elec- 
trically from the amplifier end of. the 
line, consists of two electrodes sepa- 
rated by a dielectric—the crystal itself. 
This is effectively a capacitor, and the 
pickup is said to be capacitive. The 
cable itself is capacitive, consisting of 
two wires (or a wire and a shield) 
separated by the insulation of the 
cable. The longer the line, the more 
capacitance is placed in parallel with the : kering model 260 cartridge. 
pickup, and the smaller is the part of 
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ADJUSTABLE 


for added gain on the cha 





NEW 82 CHANNEL FALCON 


e Provides all channel reception, VHF and UHF! 


e Variable patterns eliminate ghosts and co 
channel interference! 


e Single lead-in operation! 
e Provides a very sharp lobe on UHF! 


e Provides excellent reception on VHF while 
peaked for UHF! 


“VARI-CON” 


e With two-bay model, you-can point and peak 
one antenna in one direction and point and 
‘peak the other bay in another direction 
obtaining excellent results from both with but 
a single lead-in! 


e No isolation transformer or network to give 
trouble, attenuate the signal, or add to in- 
Stallation cost! 


e Low, low price! 


TOTAL ASSEMBLY AND PEAKING 
TIME — 10 SECONDS! 


You only need swing reflector elements (A) into 
position and tighten wing nuts. Slide adjusting 
sleeve (B) to oolteaned channel range on which 
added gain is desired and tighten wing nuts. 
It's just like opening an umbrella. Remove re- 
taining clamps (C) from dipole elements; the 
elements automatically fan out and are locked 
securely in position by snap-action spring as- 
semblies. 


oo ? Y 
7\© 

4 \ 
CS A 


Once opened the elements are locked 
in rigid, vibration-proof position by 
the 90° angle of the arms. Spring 
action is NOT employed to hold 
elements in position. é 








yy, 
ay, RUGGED — LIGHT WEIGHT 
F VIBRATION PROOF 


The “VARI-CON” adjustable head is all metal, unbreakable and 
extremely rugged. The insulating hinge assembly, constructed of 
tough, warp-proof high-dielectric materials, is weather-proof and 
can't short out. Full 48 inch elements are used, yet weight has been 
kept to a minimum without sacrificing rigidity. 


The FALCON "“VARI-CON" gives you all the desirable features 
of a conical PLUS adjustable, calibrated channel range peaking — 
for added gain where you need it... variable patterns, to cope 
with those difficult ghost and co-channel problems, plus all-channel 


VHF & UHF coverage! Give your customers the best — the FAL- 
CON “VARI-CON"'! ne 


FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, Ill. etteieienteel 


Stack WAR!I-CONs for even higher 


gain! One bay can be pointed and ee ( | : } 
peaked in one direction, and the e . 
other bay pointed and peaked in a Ree 
different direction. Three bay models ai 
also available. Ef a ’ 
| ANTENNAS |. 
>, \ bring in the picture +. 
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THE ALL CHANNEL UHF CONVERTER 


THAT OFFERS YOU Everything 


PRICE 
PERFORMANCE 
SALES APPEAL 
EXCLUSIVE FEATURES 


and GREATER 
PROFIT MARGIN 


¥ ust price is onty °39°° 

of High Gain with Lowest Noise Factor 

of Makes ANY TV Set a Modern 82 Channel Receiver 

o Rapid Dual-Speed Tuning Controls 

of Has No Power-Switch—‘On-Off' Automatically Controlled by TV Set 
o Rugged Construction, Attractive Styling, and Rubber Protective Feet 





a 


Supported By Hard Hitting Sales Promotion 
"A National Advertising in Consumer, Dealer, and 
Service Publications 
Cooperative Newspaper Advertising 
FREE Attention Getting SalesDisplays for Dealers 
Catalog Sheets, Service Data, other Sales Aids 


For complete details, write to Dept OA-3 


BLONDER-TONGUE LABORATORIES | 
WESTFIELD, WN, J. / 


Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, 
MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES 
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the total capacitance contribut 
pickup. As the line gets longer 
put at the amplifier end go 
being shunted by the capacitar 
cable. 

Contrary to popular be 
capacitance of the long cabl 
reduce the high-frequency re 
the crystal pickup. It reduces 
all level of the signal at the 
end of the cable, and allows : 
picked up by the cable to 
effective. 

The low-frequency respons 
crystal is dependent on the value 
grid resistor. Fig. 4 is a schemati 
diagram of an ordinary crystal pickuy 
input circuit, with the pickuy hown 
by its electrical equivalent. Electrically 
the pickup consists of an a.c. generator 
G of zero internal impedance in seri 
with a capacitance C. C and the grid 
resistor form an ordinary r-c high-pas 
filter—series capacitance and shunt re 
sistance. As in all filters of this kind 
the cutoff frequency—the frequency 
below which the response begins to drop 

depends on the impedances of the two 
filter components, R and C, The higher 
the shunt impedance or the lower the 
series impedance, the lower the fr 
quency at which attenuation begins. In 
order to keep this frequency down a 
far as possible—preferably below the 
range of hearing—the resistance and 


INPUT TUBE 


L 
WAGNETIC PICKUP 


Fig. 9—Equivalent of magnetic pickup. 


capacitance must be made as large 
possible. The capacitance is fixed by the 
crystal itself, so a large grid resisto: 
necessary; at least 0.5 megohm 

This makes for a very high-in 
pedance grid circuit. Noise, induced 
line hum, and the like are hard to keep 
out. The most thorough shielding right 
up to the tube’s grid pin is essential 
This is skimped sometimes in inex 
pensive sets, on the theory that 
speakers are not good enough to shovw 
up hum, and the high pickup output 
level tends to cover it. But in a home 
music system this is usually not true 


Magnetic pickups 

The modern electromagnetic } 
has an advantage over the crystal 
that the stylu:, assembly does no 
ficant physical work other thar 
required to overcome the tiny ir 
caused by its own mass and ar 
ness in its mounting. Therefore 
stylus can have much greater 
ance. Magnetic pickups can b 
self-resonant well above the 
spectrum, producing relative 
quency response, 

While magnetic pickups var 
struction and operation, the 
Electric cartridge is useful for 
tion of the general princip 
shows the RPX-050, a dua 
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* For adjustment of vertical 


linearity and height controls 


* Accurate positioning of focus 


coil or magnet 


* Precise setting of yoke 


* Complete with instructions 


See Your Jobber Today! 
manufactured by 


Porma‘Fowers?*”* 
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used for playing both standard and LP 
dises. Its frequency response is flat 
from 30 to 15,000 cycles with 3 db or 
less variation. Its output is 10 millivolts 
minimum into an open circuit (no shunt 
resistor), and damping is sufficient for 
good transient response and lightweight 
tracking. 

Fig. 6 is a phantom photograph 
showing the inner works of the 
tridge. Two coils AA are mounted on a 
pair of yokes CC. A small cylindrical 
magnet D is mounted in a hole in the 
phenolic base behind the coils. Mounted 
in a hole behind the magnet is a dual 
stylus assembly G which ean be seen 
in detail in Fig. 7. One of the canti- 
with its sapphire or diamond 
stylus at the end, extends over the 
magnet and between two laminations 
BB which extend from the cores of the 
coils. The laminations, cores, yokes, and 
cantilevers are made of a high- perme- 
ability (easily magnetized and demag- 
netized) alloy, while the magnet is 
made of Alnico V, powerful permanent 
magnet material. 

A path of magnetic flux exists from 
the upper end of the magnet to and 
through the cantilever which is in play- 


car- 


levers 


08 


RES. 
F1G.9) 
NO LOAD 


47K 
27 


15K 
6&8K(AES) 
3.9A(COL.LP) 
»” 00 IK 15K 
FREQ INCPS 


Fig. 10—Treble response of G-E pickup. 


ing position. From the outer end of the 
cantilever the flux divides evenly be- 
tween the two core laminations, through 
each core. At the bottoms of the cores 
the flux combines in the yokes and 
returns to the bottom of the magnet, 
completing the magnetic circuit. 

The outer end of the cantilever is 
normally placed equidistant from the 
two core laminations. When the stylus 
and cantilever move in response to 
record modulation, the cantilever is 
swung alternately closer to and further 
from each lamination. Thus, with each 
cycle of modulation, there is greater 
magnetic flux passing through first one 
core, and then the other. The reluctance 
(magnetic resistance) of the air path 
between the cantilever and the lamina- 
tion has changed because of the change 
in distance. This is why the pickup is 
referred to as the 
type. 

The constant change of flux in the 
cores causes constantly rising and fall- 
ing magnetic lines of force around the 
cores. These lines cut the turns of the 
coils and induce a.c. voltages in them, 
which are replicas of the audio wave- 
forms in the record groove. The cores 
are connected series opposing and thus 
produce a combined push-pull voltage 
which is fed to the amplifier. This can 
happen only when magnetic lines of 
force cut each coil separately and al- 
ternately. If a magnetic field cuts the 
two coils as a whole—for instance, a 
60-cycle field from a motor—the result- 


variable-reluctance 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 


Many converters on the market today 
are unsatisfactory in fringe and 
shadow signal strength 
install a UHF 


areas you should 


areas where 
Before 
converter in 
know these facts 


is low you 


these 


Signal power loss in the preselector 
seriously attects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner uses High Q 
coaxial cavity tuners with no sliding 
contacts. Signal power loss is cut 
to 3 db. The resulting low noise 
figure keeps picture quality high. 


Oscillator radiation often causes in- 
terference with neighboring sets. In 
the Turner converter the oscillator 
tube socket and all associated cir- 
cuits are inside the coaxial cavity, 
self-shielded. Removable covers pro- 
vide a second shield against radiation. 


High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a_ special 
broadband amplifier with Cascode 
circuit. It retains the preselector sig- 
nal savings without appreciably in- 
creasing the noise figure. The Turner 
amplifier noise figure is only 4 db. 


Whether _ installing 
shadow and fringe areas, or putting 
one in your own home, remember 

. the Turner often means the dif- 
ference between good reception and 
bad reception 


EXCLUSIVE TURNER FEATURES 
Higher 
Extremely low noise f 
Exceptional frequency 
Double shielding 
Hi-Q silver plated « 
No sliding contact 
OTHER MAJOR TURNER FEATURES 
Continuous single-knob ft Ituminated 
slide-rule dial mailer siz B''x6''x6". Use 
with UHF or combination ar Self pow 
ered, uses channels 5 or 6 installa 
tion instructions. For 110 50-60 
cycles At chematic in 


List price $49.50 
In VHI 


shadow 


converters in 


sensitivity 
jure 
stability 


al cavities 


moplete 
volts 


fringe and 
areas, the 
Booster is a 


performer, 


Turner 
superior 


too 


ithe TURNER Company: 
§ 933 17th St., N.E., Ceder Rapids, lowe 


& Gentlemen: Please send complete infor- e 
8 mation on the Turner UHF Converter Og 
g Turner Booster () 


B Nome 
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Toronto, Ont 
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ing induced coil voltages tend to cancel, 
and produce no hum output. 


The stylus cantilevers are fitted with 
angamo small rubber-like blocks to damp out 


resonance and help keep the cantilever 


t equidistant from the two pole pieces. 

The cantilever assemblies may be re« 

GO Guill, versed by pushing in and turning the 
small knob, to bring either stylus into 

. position. A case covers the entire as- 

TIE THIS sembly. Made of high-permeability 


5 metal, it provides shielding. 

STITH: Fig. 8 shows another very popula 
magnetic cartridge, the Pickering mode] 
260. The cartridge turns over com 

1924 pletely, to place the other stylus in posi- 
tion. Its characteristics are as good as 


the G-E. Its output is approximately 30 
millivolts. 





Using magnetic cartridges 


Because their output is much lower 

, se than that of crystals, magnetic car 

First Pe ee POM = tridges invariably require extra am 

molded wire lead ett 3 fat | plification. This can be obtained simply 

: t by using the microphone channel of th: 

mica Ete a aieg yee Ee mee amplifier rather than that intended for 

aoe ats eats crystal pickups. Usually, a separate 

preamplifier is inserted between th« 
pickup and the amplifier. 

The high-frequency response of a 
magnetic cartridge is affected by the 
load into which it operates. The reason 
is similar to the low-frequency limit of 
crystal pickups, and is illustrated by 
Fig. 9. The magnetic pickup is shown 
by its equivalent electrical circuit, a 
generator G of zero internal impedance, 
in series with an inductance L and re- 
sistance R. R is the resistance of the 
coil winding and can be ignored for 
explanation purposes. The grid-leak re- 
First molded paper tubular sistor R, and the inductance L form a 
low-pass filter. For a high cutoff fre- 
quency with a fixed inductance, the 
resistance must be as high as possible 

The curves of Fig. 10 show how the 
treble response of the G-E pickup drops 
off as R, becomes lower. With no re- 
sistor at all (the pickup itself acts as 
the grid leak) curve A shows only a 
Developer of 3-db drop at 15 ke. Curves B, C, D, E, 
* HUMIDITITE e and F show what happens with various 
resistance values. They also show that 
* * the choice of shunt resistor can provide 
’ the high-frequency equalization nec¢ 
K sary for various record types. 

\ Next month we shall discuss two 

\ other pickup types and shall go inte 
Look to Sangamo—the fastest growing capacitor the subject of pickup equalization. EN! 
manufacturer in America—for top quality capacitors 
at a fair price. The line includes wire lead micas, trans- i” a 
mitting micas, silvered button micas, molded paper | =_—_——- 
tubulars, oil filled paper capacitors, dry electrolytics, 
tantalum electrolytics. Write for Engineering Data 
Sheets on the types you need. 
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MODEL T-10, finger-tip electrically controlled 
Alliance Tenna-Rotor with direction indicator 
dial. Extremely accurate. Modern styling by 
Reinecke & Associates 


Here’s how Alliance 
pre-sells for you!— 


New styling sells on sight! Style’s the thing, and 
Alliance has it! More eye-appeal, more buy- 
appeal in these smart, new Alliance Tenna-Rotors and 
the Alliance TV Converter! Boost your sales, boost 
your profits with Alliance — the line that backs you! 


ALLIANCE 
TV CONVERTER 


odds all new UHF channels. 
Advertised on TV! The 
quality converter built to 


IMPROVED ROTATOR UNIT 
—Speed increased to 2 rpm 
Magnetic anti-drift brake 
Smoother synchronization 


with control units 


MODEL U-83, the only fuily 
automatic antenna rotator on the market. 


this new model automatic 


$44.95 


Just “set it — forget it" 
Alliance Tenna-Rotor. Reinecke-designed . 


$500,000 ad campaign sends sales your 
way! Alliance keeps spring promises! 


TV Spots—eye-compelling ‘‘home’’ demonstrations— 
more than 16 million viewers on more than 100 sta- 
tions—this is our fifth straight year of TV advertising! 








— full page ad in this top consumer 
magazine! Newspaper dominant, 
sales-making ads in key markets! 


Point-Of-Sale Display: 


on-the-spot reminders! 


full color, 








OVER ONE AND ONE-QUARTER MILLION ALLIANCE TENNA 


ALLIANCE MANUFACTURING CO,., 
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ALL-CHANNEL VHF ANTENNAS 
EVER DESIGNED! 
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Mourn WORLD'S FINEST ALL-CHANNEL VHF RECEPTION! 


The SUPER KATY all-channel VHF 
antennas feature a twin-driven array with 
a combination of special cut elements for 
a close 300 OHM impedance across the 
entire VHF Band. is feature in con- 
junction with the long, accumulative fan 
dipoles, with directors and _ reflectors 
properly cut and spaced, results in per- 
formance never before obtained by any 
antenna design . . . including our own 
“BIG JACK’”’, whose design has been so 
widely “‘hijacked’’. 


Actual tests show that the Single-Bay 
KATY-1 will outperform any 10-element 
Yagi on every channel, 7 through 13.., 
and will perform as well as any 10-ele- 
ment Yagi on every channel, 2 through 6, 


List Price 


SUPER KATY-1 * eee ee 7 $25.00 
Single-Bay 


SUPER KATY-2 . . « « « « » $50.00 
2-Bay 


K-T Antennas are sold through selected distributors only . . . write for name of your nearest jobber. 


ROME, 


KAY-TOWNES 


ANTENNA COMPANY 
GEORGIA 


4 
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MORE ABOUT ATTENUATORS 


Maintaining proper attenuation and 
impedance reflection when 


By N. H. CROWHURST 


connecting two different impedances 


N THE preceding article (page 36, ferent impedances so that both terr 


December) on the design of constant 

impedance attenuators, the author 

stated that attenuators perform cor- 
rectly only when properly terminated. 
If terminated with impedances other 
than those on which the design is based, 
both attenuation and impedance reflec- 
tion through the attenuator become in- 
correct. Two of the three charts here 
deal with the result of using an at- 
tenuator of the constant-impedance type 
with incorrect impedances, while the 
third shows how to design matching 
pads for connecting together two dif- 


nating impedances are matched. 

Chart I is a simple alignment aba 
(alignment chart or monogram) wit! 
two impedance scales on the 
and a reference line in the 
giving on the left, the ratio 
the impedances on the outside scale 
and on the right, the mismatch 
resulting from connecting thess« 
impedances together. 

If a constant-impedance 
is connected to one of the working in 
pedances, and is correctly designed for 

(TEXT CONTINUED ON PAGE 120) 


outside 
middle 
betwee! 


attenuat 


Mis-match ratio 


> ox 
OQ < 


SS, o¢ oO 
oa Or 
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a OF = So 


Mis-match loss db 


Chart I—Reference line in the middle gives the ratio between the impedances and attenuation resulting from mismatch 
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No less than 24 kt. gold plating on the receiving dipole of 
this great, new, 10 element Yagi. Why gold? Because gold resists 
corrosion better than any other metal... and gold is an excellent 
conductor: Like the most powerful radar antennas, the 
AMAZING Walsco Gold Dipole Yagi guarantees permanent high gain in 


me any location, under all weather conditions. It's custom-made for 
A each location. The only Yagi that carries a 3 year unconditional 


guarantee! And it costs no more than conventional Yagis. 
GUARANTEE : 


@ NEW WALSCO IMPERIAL CONICAL (v1//') 


Here's the first radical improvement in Conicals. A new insulator 
which utilizes “barrier discs” and 2 inches of air space 
.. between the terminals prevents “shorts.” Soot deposits, dirt, .» 
moisture, salt, et¢., cannot affect the insulator. This gre at, new 
Conical will therefore. maintain’high gain performancy 
under any and all weather conditions. Front-end hardware is 
stainless steel to prevent corrosion losses permanently. 
Takes only 2 minutes to assemble because there s no loose 
hardware. Nothing compares to the Walsco Conical at any price 
.and it’s backed by the only 3 year unconditional guarantee! 


Write for complete information 


WALSGU cleGMiUGo SUn PU nA TIO 


3602 Crenshaw Boulevard, Los Angeles 16, California 


—— _ NEW WALSCO-GOLD DIPOLE YAGI (0117 
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No. 23,273 


The complete line of ampHenot VHF and UHF antennas are a 
dealer's best investment in his business—selling up to quality 
with AMPHENOL results in customer satisfaction 

and better profits. 


AMPHENOL dealers have a won- 


derful prestige in their community. 
Set owners equipped with an 
AMPHENOL antenna can see the differ- 
ence in the picture quality of their 


114.065 


set and sets receiving with other 

makes of antennas. They are pleased 

that their dealer recommended the 

best antenna—and they let their 

friends know about it. The reputation 

of AMPHENOL dealers for quality is 

very satisfying to them and to pres ob acto 
AMPHENOL., 


IT PAYS 


TO SELL - 
UP 10 -—_ 
QUALITY la 


Better business also results from sell- 
ing up to quality. Sales increase, 
profits increase, dealers prosper. An 
important savings in service calls is 
made with quality AMPHENOL antenna 
installations—the antenna stays up, seein 
provides top reception for years. 

Prosperity and prestige have 
proved an unbeatable combination 
for every AMPHENOL dealer. 


.AM PHENOL 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 





014-054 
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Chart Il—For determining mismatch reflection through the attenuator when attenuator is improperly terminated. 


Pye eerr" ERS t eee eeretecersc ss: saad Bhd badd Sait fepet 
$8 $8328 RR SRE SE 
& R2-> Onms 





db attenuation 
— a ae a 8 


Sxvew w' - 


8 reference for Ri & RZ 


ih Z, &RI conn 
= $223 8 $ 8 8-828 8 8 3 3 SBS ewavs «+ ~ 


PtP PL th + HH peeed tebe ettettetet tee ete te tttede td + fins va gebepad efteteete teeta tine ee et eed bt tt 


Chart III—To determine minimum attenuation necessary for correct matching, and resistor values required for L-pads. 
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BOTTOM VIEW 


12 TUBE Hi-Fi FM-AM TUNER 
AT FABULOUS 50.6% SAVINGS! 


TREMENDOUS NATIONAL 
ACCEPTANCE! 


Just a few weeks ago, Radio Shack contracted to buy 
the ENTIRE output of Approved Electronic's new V-12 
tuner. As soon as the word got around that a REAL hi-fi 
bargain was available, orders have literally poured in: 
we shipped them out just as fast as they rolled off 
Approved's assembly line. Yet our stock position now 
enables us to guarantee AT ONCE delivery — at least for 
the next few weeks! 


EXCLUSIVE AT RADIO SHACK CORP.! 


The brilliant new Approved V-i2 is available ONLY at 
Boston's famous Radio Shack — nowhere else in all the 
world. And at no other place can you buy a 12-tube, 
double-limiter/FM detector, FM-AM tuner for $41.95 
(or even $71.95)! 


GUARANTEED FM SENSITIVITY! 


We flatly (and proudly) quarantee 15 microvolt sensitivity 
for 20 db quieting on FM, and better in many instances! 
Compare! Also, the AM sensitivity is for better than 
V-12's antecedant, the highly regarded Approved A-710 


SEPARATE V-12 POWER 

SUPPLY 

110-115V 5060 cy. Delivers 6.3V @ 

4A, 190V DC @ 55 ma. Only 3'/, x 4% 

x 8", weighs 7 Ibs. Built for V-12 
~<a gf Order No. 36-207 Net $12.05 


Yes! All This 
For $41.96 — 


12 miniature tubes 
rmanium diode 

Double limiters 

and FM detector 

Tuned RF FM 

Tuned RF AM 

Separate RF, IF 

stages on FM, AM 

6-gang condenser 

Cathode follower output 

30-15,000 cps 

Band-indic.-lamps 

15 uv sensitivity FM 

Ultra compact chassis 

8's Wx5%Hx 8D 

Full RETMA guarantee 

Requires®.3V AC @ 4A 

190V DC @ 55 ma supply 

Order No. 36-207, 7 lbs 


NOTE: For use with any amplifier, 
TV, radio; designed especially for 
high quality hi-fi home systems. 


ORDER BY MAIL, PHONE, WIRE! ene 224-PAGE CATALOG! 





RADIO SHACK CORPORATION 


167 Washington St., Boston 8, Mass. (Dept. RE ) 
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that impedance, the presence of the 
attenuator will not affect the mismat 
loss, because the impedance reflect 
to the opposite terminals will be th: 
same as the correct impedance tern 
nating it. This applies to only those at 
tenuators, either where the constant 
pedance characteristic applies for |} 
directions, or, in the case of L 
where the attenuator is correctly 
minated in the direction for which 
designed to have constant impedance 
would be pointless to extend the 

for other cases using L pad 

there seems to be no reason why 
correct matching type L pad could 

be used. 

The mismatch loss, over and above 
the attenuation of the attenuator, wi 
be quite independent of either the typ: 
of attenuator or the amount of attenua 
tion for which it is designed 

Chart II deals with the mismatch re 
flection through the attenuato1 l'} 
diagram on page 119 shows that tl 
attenuator is designed for a workir 
impedance Zy and a specific attenuat 
in db. It is, however, improperly termi 
nated by the impedance Zs. As a result 
the chart shows what impedance w 
appear at the opposite end of the atte: 
uator, represented by the symbol Z 
The type of attenuator is unimportant 
What affects the mismatch reflect 
is the design figure of attenuation fo 
the particular unit. 

It is also unimportant whether 
designed attenuation is achieved 
one stage or in a number of separat: 
stages. For example, the mismatch re 
flection would be the same through 4! 
db of constant-impedance attenuatior 
whether this was made up in a sing\ 
pad, or of a number of separate pad 
of, say, 20 plus 10 plus 5 plus 2 
plus 1. 


Example 1 

A constant-impedance attenuator 
signed for 5,000 ohms is term 
by a resistance load of 5 ohms r 
in a mismatch loss. 

To find the mismatch lo ‘ 
using Z 5,000 ohms and Z; 5 obn 
gives 24 db. Using Chart II to find the 
mismatch reflected impedance, Zo/Z», a 
given from Chart I, is .001, which wi 
be indistinguishable from zero at the 
right-hand side of Chart II TI 
means, that, to all intents and 
poses, a 5-ohm resistance connected to a 
5,000-ohm attenuator is a short cir 
Suppose the attenuation is desig: 

20 db, then by using the straig 

or ruler, as shown in the key or 

II, Ze'/Ze is given as 98, which mear 
the input impedance is .98 x 5,000 ohn 
or 4,900 ohms. 

If the attenuation was 10 db, Z.'/Z 
becomes .82, making the impedance a 
the input end of the attenuator 4,100 
ohms. 


Example 2 

An attenuator is designed f 
ohms and is actually terminat 
600 ohms. Using Chart I, the 
Z,/Z. is 2.4, and the mismatch lo 
attenuation is slightly less than 1 db 
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WO ROTORMOTOR-/27 
DIRECTION UHF-VHF MCT 


Ns DP DOIN 


#2,585,670 WAG MONEY BACK a 
sans | TO RECEIVE -4¢¢ CHANNELS 
casas QAR 2°83 FROM 400 DIRECTIONS 
2,661,423 pa AND POSITIVELY OUTPERFORM & 
cmasroame ACG 06 OTHER ANTENNAS wit i 
(Gs OR WITHOUT A ROTORMOTOR ff 5 


BSLGLII I  s I 


gm \: TIMES MORE POWERFUL 


$36.15 ? THAN ALL OTHER ANTENNAS 
ate: Solves Your Problem cu Your brea 


The Super 60 is the general purpose Yes, we said YOUR area. With the FCC 
model for conditions prevailing in qilocating over 2,000 new TV Stations cover- 
most communities today. Within ~ 
@ short time 15 to 20 UHF-VHF ing 12 VHF and 70 UHF channels, your area 
stations will be on the air within : : : 
cauheamduawa * due to change and you will require an 
sized community. With the instel- gntenna able to receive both UHF and VHF 
lation of the Super 60, you ore h | f il di > All Ch " 
improving your present reception channels from a irections anne 
“ae yeu oe Antenna Corp. has just the antenna to fill 
your needs and money back guaranteed to 
The Suburban 40 hos been devel- positively bring you at your location, clearer, 
oped for suburban areos where the §=sharper, pictures than any combination of 
stations are closer and trouble . . 
with distance is less of a problem present day antennas using expensive rotor 
a — but the advantage of all di- . : 
ae rection ail channel reception is Motors, boosters, etc. With a flick of the 9 
; necessary. A low priced high position electronic beam selector switch, any 
\ quality antenna for the present ° e i . 
$74.50 and the future. station in any area is instantly brought in on 
any TV set clearer and sharper. 
SEE YOUR Here is the real go-getter of the 
R All Channel fomily. The Ultra 150 
JOBBE reaches out at long distances on Pp LYMI ALENE 
VHF and gi bright, «! 
aur Wade and ames “Oe 4 CONDUCTOR TRANSMISSION LINE 
antenna has solved the problem ; 
for thousands throughout the coun- Low Loss External Air Dielectric 
try where long range reception Matched Impedance 
was otherwise impossible. Eliminates End Sealing 


Eliminates Condensation 


9 POSITION Up to 50% Less Loss 
Than Tubviar When Wet 
ELECTRONIC Easily Spiraled 
CRIENTATION No Breaking or Shorting 
SWITCH Patents Pending - T. M. Reg 
PRICE INCLUDES While antenna reception is guaranteed 
Antenna arrays - necessary stacking bors - 9 @s specified, perfect pictures have been 
- switch-to-set coupler - Py . . 
consistantly received from 2 to 3 times 
individvelly boxed in mailable carton these distances. 


ALL CHANNEL ANTENNA CORP. 


70-07 Queens Blvd., Woodside 77, N. Y. Hickory 6-2304 
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(IN KIT OR WIRED FORM) 


THE NEWEST, THE ONLY ONE OF ITS KIND! 


8%” OSCILLOSCOPE: PRECISE MODEL #308 


Now another great Precise Oscilloscope! 
The only 842” Oscilloscope on the 
Commercial Market in Kit or Wired 
Form... at an unbelievably low price. 
Designed to bring you true TV picture 
clarity and laboratory tested accuracy. 


ALL THE OUTSTANDING FEATURES OF THE 
MODEL 300 as shown below, PLUS: 


*& INTENSIFIER ANODE 

HI-LOW-NORMAL SYNCH. (A Precise First) 
*& 82 INCH TUBE (A Precise First) 
*& VOLTAGE REGULATION (A Precise First) 


“Seeing is Believing’’—Go and See! 


your nearest jobber 
308K-kit form $129.50 


St MODEL WO 
t (ib) 0 
volts push pull 
Aout immediately 
#se phase by short ng bar at abuts 
vertical stepping attenuator seiects 
hers from input through ones ' 
i and 2, fwe-way Binding posts 
POSITIONING wage toe 0 
not wary tube characterist 
HOR! ZONT AL 


WTC ICATIONS «PREC 
es with sensitiwity of 
ostant Resist 
‘ ended normal oF 
1 and 7. frequency 
routs, Pu nou 


through 5 me 
14 Mi 


vertical and horirontal does 


ance compensated attenuator in horirontal 


sh-pull Morivontal out 


roorne 


aternal ‘reture 
© cycle of 120 


esternal (return trace not 
yah Blanking amplihe 


trace Dienbed 
ycle Blanking thro 


SYNCHRONIZATION 
internal GO cycle 


internal Positive 
ycle synchroniration 


faterna nternal Negative 
neat sweeps trom 1 cycle to BOKK 

ew Trigger potent ometer 
positione 
equivalent t 


« 
MAGNIFIER ectrome aniher and magniher 
pert of » signal to be magrihed up to ten time 
of horirontal deflection 
CALIBRATION 
ting Osciiios 
CALIBRATION SCREEN fge 
turned on of Of fitered screen 
OUTPUTS ON FRONT PANE) Pius Gate eutput Sawtooth tout 60 cycle 
phasing ovtput @ cycle unphased ovtow ahr at utput 
FOCUSING Astamatiom focus 
cw ntWw) Tube normatiy 
mec lioncope green trace 
cost 
ovmect 
INTENSITY MODULATION 
GENE aa ” 
a ’ 


“s any 
70 inches 


1e wave Calibrator and potent ometer for 
or ata Vie me Peak to Peak mee 


uminated scale and graticule may be 


ond intensity 
medium persistency 


y tyoes 


type TIF a 


v0oled 
’ avarlable at addtional 


hgh pe 
Deflection plates avaiable trom # of cabinet 


er designed fused powe 
, ve sive pane 
manutacturers nO § ‘ tee! cabin +i4 
eth onstrw en nent a e 
Oemoduiat 


OOK 
s00W 


hit form 


factory wired 


$9 


$199.50 
MOO. 960 
10-1 CA PROOE 





MOOEL 6108 
a arity & MARE 


$33.95 


MODELL Sle 
MOOT 909K OL UNE va 
vac Tust vOLTMETER Tust vOLTMETER 


$25.98 $38.96 
winto $37.50 


- 
precise 
DEVELOPMENT CORP. 


OCEANSIDE) NEW YORK 


i” winto FORM 


MODEL 12 
RF PROue 


$4.25 


$5.95 
2 


MOOE| 468% 
RES OLCADE FOR 
$18.95 


Prices slightly higher in the Ww 
specifications subsect to change 


t Prices and 
ithout notice 


OSCILLOSCOPES 


Pee e2e2ee 208 2ee2 2e2ee2222°4 


' PRECISE DEVELOPMENT CORP 

999 LONG BEACH ROAD + OCEANSIDE 1 I 

GENTLEMEN. Without ony obligation on my port, kindly send 
me the following 
[} PRECISE CATALOG 
(| NAME OF DISTRIBUTOR NEAREST ME 

NAME 

ADORESS -_ 


city ZONE STATE 


Dept #€ 25 
NEW YORK 
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Turning to the mismatch im; 
transfer, using 2.4, Z»/Zpo,. 
the left hand part of the are or 
II, and supposing the atter 
signed attenuatior 


which 


lato! 
for an 
alignment gives a reading 
Z»'/Zo. So, the reflected 
1.24 50, or 310 ohms 

If the attenuation is 20 
match 


senting 252.5 


drops to a ratio of 
ohms. 

any 
which in r.f. can re 
flections and their 
as well as just 


attenuators), it is 


To avoid 
match, 


trouble du 


consequent 
losses (as it 
advisable f 
a matching pad so that both impedance 
matched. This can be dor 
with Chart III 

gives the minimum at 
necessary to produce 
and the 


are correctly 
quite easily 

The chart 
tenuation 
matching, 
an L-pad to produce 
This pad can of combine 
with further attenuators of the 
stant-resistance type, designed at either 
of the working impedances 
of the charts in the earlie: 
Chart III, the two impedances 
matched, denoted by Z,; and Z 
aligned; and the db attenuatio1 
can be found on the left 
of the center reference 
from this seale is then 
the scale on the right-hand side of 
same reference line, and aligned 
Z, and Z». This locates the 
R, and R, as shown in the key on 
chart. 


correct 


resistor values for 


Suc h 


course he 


matching 
Cor 


ising one 
article 

To use 
to be 
are 
hand ide 
The 
sferred to 
the 
wit! 


of 


line figure 


tran 


values 


Example 3 
Take the of 
matched down to 5 ohms 
rectly, using Z, 5,000 
ohms, the attenuation is 36 ¢ 
right-hand center scale, 
to the infinity point 
distinguishable from it. In 
5,000 ohms with this 
value of R, the 
beyond the bottom of 
line; similarly for the value of R 
can be by dividing by 
the Z scales; then converting the R 
value back again by multiplying | 
10. Aligning Z, at 500 with the infinity 
mark gives R,; as 500, which means it 
actual will 5,000 ohms 
arly Re is 5 ohms. 
Now the 
pedances closer 


ohm 


case 


close 


point to 
straight-edg 
the rig 


overcome 10 on 


value be 


consider case whe 
the 
work ing 
ohms. Using Z 
the attenuation 
Transferring this to the rig 
hand reference scale on the 
erence line, R; is 440 ohm 
325 ohms. 
Values as 
are the exact values 
fect matching. In 
preferred value 
or 10% range will probably give 
enough match for all practical 
It will almost certainly result in 
ing much matching than 
an attenuator without giving 
attention to matching. In 
10% resistors will do. 
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are 
ample given 
250 and 600 
and Z. as 250, 
R.R db. 


above 


centel 


and 


the 
required fo 
practice, the 

resistor in the 


calculated fron 


a good 


purpose 
obtain 
closer using 
proper 
cases 


END 


most 





TR-12 a spec ial combination va 
sisting of complete rotor including t 
bearing... handsome modern de 


inet with meter control dial 


TR-2 the HEAVY DUTY 1 
cially suited for special TV ant 
lations. Complete rotor 
control” cabinet having i 
“perfect pattern”’ diai 


riricw }- 


TR-11 the same as the TR-12 without 
the thrust bearing, complete with meter 
control dial cabinet $44.95 


WORLD'S LARGEST ELECTRONICS "MANUFACTURERS SINGE (1912 


roe RADIART core 


SOUTH PLAINFIELD, N. J < on al ae oe oe oe eon ne) 
Sao. 4@ 
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4 PEC’ KITS TRANSISTOR KEYING MONITOR 


Right now there are 100,000,000 radio 
and TV sets — 4 or more years old — 
in everyday use. These sets do 
not have P.E.C."s. You'll 
save service time and parts 
investment - greater 
confidence in your service 
jobs if you replace old 
style components with 
P_E.C.'’s. Centralab 
P.E.C. kits are your 
best supply source! 


PCK-18 


18 P_E_C. units. Re 
place 42 old style re 
sistors and » old 


tyle capacitor 


Net $9.00 


PCK-110 


1OPLELC 
place 255 old 
resistors and 

style capacitor 


Net - - - $55.80 


PCK-220 
220 P.E.C. units. 
Replace 525 old style 
resistors and 620 old 
style capacitors 


Net $115.80 


All prices subject to change without notice 


PCK-45 


45 P_E.C. units. Re- 
place 106 old style 
resistors and Lijold 
atyle capacitors 


Net - $24.00 


aa ww 


This P.E.C. Guide No. 2 (included with each kit) 
tells you how and when to use P.E.C.'s. Shows 
cross indexing — schematics — tells you how to 
test P.E.C.'s. Get complete details from your CRL 
distributor or use Coupon below 


units. Re- 
stvle 


2 old 


*Trademark — Printed Electronic Circuits 
Se eee ee eee eB ee eS SB eS eB eS ee eee eee eS 


CENTRALAB 
A Division of Globe-Union Inc 
922.A E. Keefe Ave., Milwaukee 1, Wis. 


Please send name of distributor stocking 
P.E.C. Kits, also additional technical data 
Name 
Firm 
Address. 


State 


City Zone 


Easy to construct, and 
easy to use, the monitor 


makes for clean keying 


By 1. QUEEN 


ANY c.w. monitor 
their keying by listening to 
the blocking of the receiver or 
to the clicks of the key. These 
O.K when sending 
speeds but definitely no 
go when sending at 15 words per minute 
and higher often 
block for periods long enough to convert 
a dot into a dash and make the operator 
stumble over his own fist. 
without a keying monitor is one sure 
way to make the other fellow break off 
the contact with some weak excuse like 
QRM, QRN, or gotta QRT for 

This keying monitor 
sible for you to follow your own keying 
with ease so you are more relaxed and 
can really enjoy the contact. Your key- 
ing will be cleaner and the fellow on 
the other end will find it easier to copy 
and won't be so eager to run off and 
work someone else. It is so easy to 
construct and that no c.w. man 
should be without one. 

The circuit is essentially an a.f. oscil- 
lator with trigger characteristics. No 
positive emitter bias is used, so the 


operators 


methods 
at slow 


are 
are 


speeds. Receivers 


sing a bug 


chow. 


makes it pos- 


use 





Upper left, photo of the 
transistor keying moni 
tor. Above, internal 
view shows simplicity 
of construction 


transistor tends to remain blocked 
positive signal energizes the emitte 
transistor begins to conduct 
flows in the high-resistance 
cuit. Due to the voltage 
circuit, a positive bias 
emitter. The 
ing, tends to remain that w: 
The 
may be set 
triggering is only temporary 
circuit 
after its emitter is energized 
the external signal permit 
to die out at once and the 
blocks again. This is the corre: 
ment for a keying monitor. The 1 
is coupled very loosely to a tran 
antenna or final tank. When the 
pushed down, the strong r.f. field 
gers the transistor and a tone is he: 
Releasing the key 
didn’t need a crystal to rectify the r.t 
field. Evidently the periodic disturb 
ance of the r.f. keeps the circuit trig 
gered and operates the oscillator. T} 
circuit will follow dots up to any speed 
Mackay can transmit. 
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transistor, on 
base resistor is ad table 
toa medium value, so 
Then 


oscillates only for 


stops the 


tone 





“BEST FREQUENCY * STABILITY * ACCURACY” 


SUMS UP ALL FIELD COMMENT ON THIS LATEST 
HICKOK TELEVISION ALIGNMENT EQUIPMENT 








This entirely new and advanced align- 
ment equipment represents the latest 
HICKOK achievement in offering a com- 
plete, fast and accurate solution to TV 
alignment 

Many leading TV engineers have tested 
this new equipment and highly compli- 
ment its practical design for individual 
unit use or compatible set use 

The stability frequency and accuracy of 
this new equipment plus its ea ot use 
make the 690 - 691 - 695 today best tools 
for a more profitable TV service busines 








or confusing beats or frequen ener 
ated by the unit It is ah all around 
instrument in view of its very complete 
RF. coverage 


Model 691 
Heterodyned Marker Adder 


This unit, in conjunction with the Model 
695 Sweep Generator and Mode! 6990 Mark- 
er Generator provides the utmost in tele- 
vision alignment techniques. It take 
guesswork out of receiver alignment 
eliminates any errors previously intro 
duced by overloading due to markers 

The 691 provides a marker visible all 
times (including trap points) and will 
change in amplitude or distort the re- 
sponse curve what-so-ever. This feature 
in addition to the accuracy and minimun 
leakage of the other units (690 - 695), will 
greatly simplify any alignment 

The outputs of the sweep generator and 
marker generator are heterodyned and 
applied to an oscilloscope in such a man 
ner that the marker signal will never 
pass through the receiver itself 
fore cannot cause overloading 

In short, we can say that we are cali- 
brating the oscilloscope with a market 
which ts visible at all time even on 
the base line 

The 691 is specificaily designed 
companion to the HICKOK 690 
and 695 Sweep Generator how 
will work well with any of your pre 
equipment that has an output of 50,000 
microvolts or more 

Many leading TV engineers have tested 
this new Hickok equipment and ghly 
complimert its frequency, stability 
ease of use in offering today 
most complete and accurate ol 
TV alignment task See your 
today or write factory direct fo1 
plete technical information 


features have been developed 


with the TV serv in mine an poe 


parts jobber 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY ap end ern! 
10531 Dupont Avenue e Cleveland 8, Ohio 


details 
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WHEN YOU THINK 


TSTANDING for HIGH FIDELITY! 


© ons COLLINS 


TUNERS 


and 


AUDIO PRODUCTS CO. 


Two ALL NEW Complete Kits for 
Every High Fidelity Need 


ilins Tuner Kit is complete with 


fun units, IF omp 
liceble. All sub- 
ted « ot 
the factory moke Collins Pre-Fab Kits easy 
to assemble even without technical knowl- 


— 
FMF-3 Tuning Unit $1575 


The best for FM. The most sensitive 
and most selective type of ‘front end’ 
on the market. 6 to 10 microvolts sen 
sitivity. Image ratio 500 to 1. 6/6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator, Permeability tuned, stable 
and drift-free. Chassis plate measures 
6/2" x4V/2"’. In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained. 
Tubes included os well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF-3:; 2'/2 Ibs. Dial avail- 
able (@ $3.85. 


1F-6 Amplifier $] gs 


A remarkable value! 6 tubes are used 
in the IF amplifiers 6BA6 Ist IF, (2) 
6AU6 2nd and Jed IF's, (2) 6AU6 
limiters and 6AL5 discriminator. High 
gain, wide-band response (200 KC) for 
highest fidelity. 20 to 20,000 cycles. 
Distortion less than V2 of 1%. Draws 
40 ma @ 220 volts. Chassis plate di- 
mensions: te x22". Shipping 
weight: 3 lbs. 


$2450 


Tops in AM superhet performance! A 
3-gang tuning condenser gives 3 tuned 


AM-4 Tuning Unit 


stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested ond aligned ready for imme 
diate use, Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6ATé6 
detector. Draws 30 ma 220 volts 
Mounts on a chassis plate measuring 
47%". Shipping weight 22 Ibs. 
Dial available at $3.85 


OF TUNERS 


$55 


The FM-11 tuner is available in kit form with the 
IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it’s all set to operate. 11 tubes: 6/6 RF 
amp, 6AG5 converter, 6C4 oscillator, 6BA6 Ist IF, 
(2) 6AU6 Ind and 3rd IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-GT double tuning eye, 5Y3-GT 
rectifier. Sensitivity 6 to 10 microvolts, less than 
% of 1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 12'/2" 
wide, 8" deep, 7" high. Illustrated manual sup- 
plied. Shipping weight 14 bbs. 


FM Tuner Kit 


FM/AM Tuner Kit $77°*° 


The originol 15 tube deluxe FM/AM pre-fab kit 
redesigned on a smaller chossis. The tuner now 
measures 14° wide by 12” deep by 712" high. 
This attractive new front and dial assembly opens 
up new applications where space is at a premium, 
Kit includes everything necessary to put it inte 
operation—punched chassis, tubes, wired and 
aligned components, power supply, hordware, ete. 
Kit comprises FMF-3 tuning unit, IF-6 amplifier, 
AM-4 AM tuning unit, magic 

eye assembly ond complete 

instructions. All tubes included. 

Shipping weight 19 Ibs. 


——<—<_ = —_ << ae 
Tt0 Collins Audie Products Co. ing, RE-T 
7 O Bex 366, Weerheld, W J. 
| Tel Whsrteld 23-4290 
fm Tuner Kit 0) FM/AM Tuner Kit 0 Slide Rule Die! Assembly 
} FAF.2 Tuning Unit () 1F-6 Amplifier () AM.4 Tuning Unit 


STATE 


Amount fer Ki § See weights, edd shipping cos $ 


1 Tete! amount enclosed $ Check Meney Order 1 


THINK OF COLLINS AUDIO PRODUCTS 


RECEIVERS 


\ 
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Few adjustments or controls 
needed. Finding the proper resistance 
between switch and ground may require 
a little experimenting. I found 330,000 
ohms O.K. If it is too high, oscillations 
will continue with the key up. If 
low, the circuit may not oscillate. 

The base resistor varies tone. It also 
determines trigger conditions. Near 
zero, the transistor will be too critica! 
It will oscillate at the slightest touch of 
the headphones. Results are best with 
about 4,000 ohms in the base circuit 

The transformer is the type used in a 
TV vertical blocking oscillator It 
measures 250 ohms across the primary 
(between GR and BR) and 1,600 ohm 
across the secondary. There is no reason 
why high-ratio audio transforme: 
should not work in this circuit. 

I have used this monitor on all bands 
with a low-power (30-watt input) 
transmitter. The only coupling proce- 
dure required is to wrap the short 
insulated lead from the emitter once or 
twice around the antenna. Placing it 
near the final tank also works fine. 


wii WIRE COUPLED TO XMITTER 


CAT22 


are 


too 














Schematic of transistor keying monitor. 


Materials for Keying Monitor 


Resistors: |—330,000 ohms, '/, watt; |—5,000 


potentiometer 


Miscellaneous: !—vertical blocking oscillator 
transformer: |!—transistor, type CK-722: | 
toggle switch; I—I.5-volt dry cell; i—phone 
I—4 « 4x 2-inch utility box. 


This instrument can also serve as an 
excellent a.f. oscillator. The 
sistor varies tone over a fairly 
range, almost 3 octaves. With a larger 
resistor, the variation is even greate: 
If much use is to be made of this unit 
as a generator, it might be better to 
add a switch to disconnect the high re 
sistance. This will do away with the 
trigger characteristic and permit the 
transistor to oscillate at all times. 

This circuit has another curious char- 
acteristic, mentioned earlier. When used 
as a trigger circuit, you will find that 
the instrument is sensitive to mechan- 
ical shock as well as acoustic and r.f 
signals. For this reason, turn the tone 
control as near to zero as you can 
without oscillations. Now, if you tap 
the headphones ever so lightly, the cir- 
cuit will be tripped and oscillations will 
be heard. Speaking or whistling into 
the phones will do the same thing. Onc« 
oscillations begin, they may be stopped 
by turning off the switch or returning 
the tone control to maximum. Thi 
resets the trigger. 

Most c.w. men take pride in their 
nal quality, and this transistor keying 
monitor will enable them to hear them- 
selves as others hear them. It 
pactness and ease of installatio: 
it a valuable instrument. 
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THE SERVICE RUNAROUND 
BLOOD AND TEARS 


{ r The New Y Magaz I 


page knows what TV repairmen 
go through—nobody, that is, ex 
cept other TV repairmen and, because 
we've been looking into the subject, us 
We've learned, for example, that one 
of the greatest hazards they face in the 
slow completion of their appointed 
rounds is children. Hell hath no fury 
like a tot about to be deprived of even 
an extremely fuzzy image of Roy Rog 
ers, and TV repairmen invariably try 
to sneak sets out of the house while 
children are at school or (but this is 
chancy) napping. Children are known 
to have kicked, pommelled, clawed, and 
bitten men engaged in removing TV 
sets. Children also go in for making 
their own TV repairs, often by kicking, 
pommelling, and clawing the sets. A 
repairman in Scarsdale tells us he was 
recently called in to examine a 1948 
model that appeared absolutely done 
for—no image, no sound, nothing. Now, 
194 is the paleolithic, or flint-chipping, 
era of TV, and the repairman was 
about to report to the mistress of the 
house that the set had _ better’ be 
scrapped when a two-year-old, the son 
of next-door neighbors, darted into the 
room. The little fellow hadn't yet 
learned to speak but had _ evidently 
been fooling around with TV all his 
life. Sizing up the situation, he brushed 
the repairman aside, took off a sandal, 
and slammed it as hard as he could 
against the back of the set. There fol- 
lowed a sound of tinkling glass from 
inside the set, a gummy substance 
started running out of the bottom of 
it, and then clear on the screen and 
loud from the speaker came “Shop, 
Look, and Cook, with Ruth Bean.” 

Children not only repair sets; they 
like to experiment with them. Forcing 
foreign objects into the cabinet to see 
what will happen next is the favorite 
sport of many an infant Edison, and in 
the past few years repairmen have 
reaped a rich harvest of pennies, but 
tons, paper clips, marbles, and dead 
vrass 

Occasionally, a TV set will outdo it 
self by accident. Take the case of a set 
we've heard about that, thanks to the 
combination of a defective tube and a 
film of furniture polish on the screen, 
managed to produce a sort of color. 
The owner of the set was furious when 
a well-meaning repairman, summoned 
to adjust the antenna, replaced the 
tube, and the screen reverted to plain 
old black-and-white. 

Some accidental improvements are 
both pleasant and alarming. Not long 
ago, a lady in Forest Hills discovered 
that whenever she turned on her set, 
her living room began to smell exactly 
like the cider mill on her grandfather's 
farm in New England, which she hadn’t 
visited in twenty years. Luckily, she 
got in touch with her repairman before 
getting in touch with her doctor, and 
he traced the singular fragrance to its 
source. One of the children in the house 
had emptied a jar of apple jelly into 
the set, and as the tubes warmed up, 
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dealer's net $475.00 


SIMPSON ELECTRIC COMPANY 


SIMPSON MODEL 480 GENESCOPE FOR A 


5200 W. Kinzie St, Chicago 44, 1 s°Phone EStebrook 9-112 
25-5229 


... FIRST CHOICE with 


Gan ji 
servicemen because 





Fenwire is BEST by TEST 





*FENTUBE-AIRSPACED 
putstand 3 for high 
stable harocterist 
conditio educed 
onable price 


Write Dept RE 
a FENWIRE eir 
juywire made 


(Sold th 3? bbers 


US. & British Pat. Pen 


FENTON COMPANY © 15 Moore Street, N.Y. 4, N.Y. Tel. BOwling Green 9-3445 
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CONVERSION 
-servict 


VWestinghou 


Get this ONE DOLLAR book 


+ 
FR FF with your next 
This newest, most helpful ,book on UHF _ the biggest profit opportunity since television 
conversions is yours free when you buy 25 came alive. 


RELIATRON receiving tubes or one picture : 
; mee Get this dollar value for no extra charge with 

tube from your Westinghouse Distributor. i +e 

your next order of 25 tubes! For your nearest 

This vital handbook covers conversion data, Westinghouse Distributor, see the list of all 

tuners and converters, antenna installations, Distributors of Westinghouse RELIATRON 

channel frequency charts, station coverage, and Tubes on the opposite page. 

many other necessary, conveniently arranged 

facts you will need. 


There's a gold mine in UHF conversions. And 
this book will help you make the most out of 
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from one of these Westinghouse Tube Distributors RIe"WVE Retrigeation 


upp 


2 Cleveland — Rad ectr arts Corp. 
FREE with your next 25-tube order Cslombus — Buckeye ea 
Electronic Supply Ce 
Seanad eel Whitehe . 
t Dayton Allied Supply 
Stotts-Fried 
ALABAMA MAINE Lima — Allied Supply 
Birmingham — James W. Clary Co Hallowell — Powell Radio Supply Mansfield — Burroughs 
Birmingham — Moore-Handley Hardware Co. MARYLAND Marion — Servex Distrit 


Tolede Lifetime Ele 
pom... - Moore-Handley Hardware Co Baltimore — Wholesale Radio Parts Co. Ine. . nee Rad 


Little Rock — Southern Radio Supply MASSACHUSETTS Warren — Radio Spe 


CONNECTICUT Boston — Cemmercial Radio Corp Youngstown — Radio Part 


— Gerber Radio Supply Co OKLAHOMA 
— Lincoln Electronic Supply Corp Oklahoma City — D 
— Radio Wire Television, Inc E 
Lynn — Essex Electrical Supply Co. Inc Tulsa — S & § Radio § 
Stamford — Hatry of Stamford Natick — Willett Radio Supply PENNSYLVANIA < 
Waterbury — Hatry of Waterbury Sooleafietd tll. Sales pong Bradde ck Marks ~ ‘s 1a 
DELAWARE en , % ee 
Wilmington — D & M Radio Sales & Service Co MICHIGAN _ 56D Wh . . arrownng § a 
DISTRICT OF COLUMBIA Battle Creek — Electronic Supply Corp sails "9 Harris! dio Laboratory 
Washington — Electronic Wholesalers, Inc Benton Harbor — Benton Electronic Supply H Pratl 
azelton Moye ect J ly Co Inc 
— Silberne Radio & Electronics Co Co., Inc , ' New Brightor , Ce 
FLORIDA a ~ Glendale Electronic Supply Philadelphia be oho Oe a 
Jacksonville — Bay Co. int Lifsey Distributing Company t A , 
Thurow Distributors Inc Grand Rapids a ty ating 3 ‘ ; c 
” : olesale Radio Co _ + macencllieag, 
ty Highland Park Park Disibtor rennsgh — ee 8, ones Se 
Orlando — Thurow Distributors Inc jackson — Matteson Electronics, Inc ; —— , acdle 
Pensacola — Grice Radio & Electronics Supplies Muskegon Bell Lourim Electronics, Inc. - " ‘ 
St. Petersburg — Thurow Distributors Inc Pontiac — Electronic Supply Co. a ee eal a oo 
Tallahassee — Thurow Distributors Inc MINNESOTA ‘ sy an Electr ' ‘ ri th 7 ° 
Tampa — Thurow Distributors Inc Duluth — Lew Bonn Co Wilkes-Barre — Ge lio & Electronic Co 
West Palm Beach — Thurow Distributors, Inc Minneapolis a — Inc York York Radio & Refrigeration Parts 
GEORGIA ew onn ° 
Atlanta — Herndon-Thomas Electronics St. Paul — Lew Bonn Co. a Telev 
sa -_ 7. ae Co —— e " ed ;, SOUTH CAROLINA 
ancey o., Inc ansas ity Manhattan adio Supply ( 
Albany — Specialty Distributing Co Radiolab 
Augusta — Specialty Distributing Co St. Louis — Van Sickle Radio Co. 
Macon — Specialty Distributing Co — Radonics Co 
Savannah — Specialty Distributing Co. NEW JERSEY esting ' 
Yancey Co., Inc. Hackensack — American Distributing Co. Spartanburg McElt ' Inc 
ILLINOIS Hillside — Sherwood Distributors, Inc TENNESSEE 
Alton — Radoni«s Alton, Inc Jersey City — Hallmark Electronics Corp Chattanooge L Lupton Supply C 
Chicago — Broadwin Radio & TV, Ine. Manville — Masters TV Supply Co e t buting Cx 
— Chauncey’s, Inc Newark — Emerson-New Jersey, Inc ' emcit Electric Co 
— Clayton Radio Parts — Radio Wire Television, Inc. of NJ ’ ille y i Electric Co 
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Danville — Bud Electronic Supply Co. Teterboro — Van Dusen Aircraft Supplies ‘ 1 buting Ce 
Elgin — Elgin Electronic Supply Trenton — Allied Electrical Appliance Parts, Inc t ' ‘ Jardware Co., Ine. 
Joliet — Joliet Radio Supply NEW YORK TEXAS 
Kankakee — Radio Doctors Supply House Albany — Air Waves Electronic-Radio Dist. Co Amarillo ty ’ 
Oak Park — Melvin Electronics, Inc. Binghamton — Stack Electronic Supply Co Beaumont »vingte Distributing Corp. 
Peoria — Warren Radio Co Brooklyn — Ace Electronics Corpus Christi yes i pply Co 
Rockford — Superior Radio Co — Bay Electronic Distributors Dallas Adleta 
Rock Island — Tri-City Radio Supply, Inc —Benray Electronics Corp Crabtree esale Radio Co 
INDIANA Hygrade Electronics, !nc. Denisor Deni tad pply 
Angola - Shaw Engineering Co Buffalo — Buffalo Electric Co. Inc Ft. Worth — Su vt e Electronics 
Columbus — H. A. Williams & Co.—Radio Parts — Radio Electric Products, Ine. Houston — Angie Rad ply Co 
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Terre Haute — Archer & Evinger Emerson-New York. Inc Lynchburg E 
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— Radio Trade Supply Co. Sanford Electronics Corp Winche 
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Pittsburg — Pittsburg Radio Supply Poughkeepsie — Chief Electronics, Inc Bluefield r 
Topeka — Overton Electric Rochester Maseline Radio & Electronic Huntingtor TV 
Wichita — Radio Supply Co Equipment, Inc WISCONSIN 
KENTUCKY Rome — Rome Electronic Supply Madison — Superior R 
Lexington — Lex-Tronics Staten Island — B & D Distributing Co. aukee — Electr 
Louisville — Peerless Electronic Equipment Co Syracuse — Karl-Williams Co., Inc Marsh R 
~ Universal Radio Supply Co Troy — Troy Electronics Distributing ' 
Paducah — Warren Radio Co Utica — Electronic Laboratories & Supply Co 
LOUISIANA White Plains — Emerson Radio Westchester, inc 
Baton Rouge — ‘Ole Miss Supply NORTH CAROLINA 
New Orleans — Atlas Radio Supply Charlotte — Dixie Radio Supply Co 
— Crescent Radio & Supply Ine. — Westinghouse Electric Supply Co The eHeve listing was « 1 as of November 
— ‘Ole Miss Supply Greensboro — Westinghouse Electric Supply Co 10, 1953. Watch fo estinghouse Dis 
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CAREFULLY SELECTED 


for EVERY NEED 


BpooKsS! 


of RADIO, TV 


Service Technicians 
NEWCOMERS OR OLDTIMERS 


HOW TO TROUBLESHOOT 
A TV RECEIVER 


by J. R. Johnson 
A step-by-step guide for newcomers to rapid system- 
atic troubleshooting. Read this book and start out 
on the right foot! 
Over 120 (5'x8'%4") pages 


HOW TO USE SIGNAL AND 
SWEEP GENERATORS 


by J. R. Johnson 
First book on all types of signal and sweep genera- 
tors. Gives test uses and discusses problems and 
their solutions in using this equipment. Applications 
of all signal and sweep generators in AM, FM radio 
and TV servicing 
Over 140 (5'/2x842”") pages 


$1.80 


$2.10 


INFORMATION 


COMPLETE COLOR TV STORY 
INTRODUCTION TO COLOR TV 


by Thomas & Kaufman 
Complete story on NTSC color TV system. Explains 
how color receiver differs from black and white; how 
single and triple gun color tubes differ from biack 
and white picture tubes. Answers all questiogs on 
present day color TV 


Over 100 (5anBla”) pages, illus $2.10 


TV TROUBLESHOOTING AND REPAIR 
GUIDE BOOK VOL. 2 


by R. G. Middleton 
Companion book to best selling Vol. 1. Finest practi 
cal book to make TV servicing easy. Spot TV receiver 
troubles fast. All items in TV receivers not in Vol. 1 
Does not duplicate! 
Vol. 2, 160 (8V2x11”) pages $3.30 
Vol. 1, 204 (8%2x11”) pages $3.90 


GUIDE TO AUDIO REPRODUCTION 


by David Fidelman 
A to Z explanation of the reproduction of sound, 
design, construction, assembly and testing of sound 
systems and their components. Valuable for service 
technicians, engineers, amateurs 
Over 250 (512x842") pages 


OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 


by J. F. Rider 
Over 500 actual photographs of test scope traces 
Shows how to use scopes and what traces mean 
Valuable for servicing TV receivers, FM and AM radio 
receivers, audio systems and test equipment. Specific 
test equipment set-ups shown with each application 
No other book like it! 
Over 140 pages 


$3.50 


Only $2.40 


POSITIVE 
CURES FOR 
TV TROUBLES 


TV MANUFACTURERS’ 
RECEIVER TROUBLE CURES 
VOL. 1, VOL. 2, VOL. 3 and VOL. 4 


Positive cures for TV troubles! Gives you exact direc 
tions for correcting TY receiver performance ‘‘bugs"’ 
Each cure is official, factory-authorized, direct from 
the receiver's manufacturer. Listings by manufacturer 
and model or chassis number. Helps correct the most 
difficult faults—picture jitter, hum, instability, buzz, 
tearing, etc 

Vol. 1, 115 (5'/an844”) pages 

Covers 12 brands, Admiral through Dumont 
Vol. 2, 117 (5'/an81%4”") pages 

Covers 11 brands, Emerson through jackson 
Vol. 3, 119 (5\ax8l4”") pages $1.80 
Covers 16 brands, Kaye-Halbert through Phiico 

Vol. 4, Over 115 (5'VaxB¥a”) pages $1.80 
Covers 10 brands, Philharmonic through Shaw TV 


VOLUME 5 COMING SOON! 
Prominent manufacturers not in first 4 volumes 
ONE SERVICE JOB WILL MORE THAN PAY 

THE COST OF THIS SERIES OF BOOKS! 


TV SWEEP ALIGNMENT TECHNIQUES 


by Art Liebscher, Test Equipment Specialist 
Never before has there been a book such as this on 
TV sweep alignment! An expert gives you accurate 
time-saving methods—and tells you how they work 
Introduces the new Supermark method. Chock-full of 
sweep curve pictures. Valuable for servicing in UHF 


oop auaeaen pages, illus $2.10 
ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES 


by Rider and Usiand 
Most complete ‘scope book! Cloth cover 
992 (82x11) pages, 3000 illus 


RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK 


by H. A. Middleton 
Answers all tube problems by listing 2,500 radio- 
television tube substitutions in numerical sequence, 
with accompanying wiring instructions, original and 
substitute socket illustrations 
$3.00 


$1.80 
$1.80 


$9.00 


224 (BY2x11") pages 


FIRST SUPPLEMENT, RECEIVING 
TUBE SUBSTITUTION GUIDE BOOK 


48 (82x11") pages $ .99 
UHF TELEVISION ANTENNAS 
AND CONVERTERS 


by A. Lytel 
Latest information on all types of converters, an- 
tennas, transmission lines. Valuable for UHF instalia- 
tion techniques 
Over 128 (5'/4x814”) pages $1.80 


WRITE FOR COMPLETE RIDER CATALOG 


Buy these books now from your jobber 
if not available from these sources 


OHNE AMOER 550 


Export Agent 
Roburn Agencies, Inc 
39 Warren Street 
New York 7, New York 


bookstore — 
write to 


PUBLISHER, INC 
Canal Street, New York 13, N.Y 


tc t Office Cable Address 
4216.20 W. Jefterson Bivd Roburnage N.Y 


t Annele Califorma 


THE SERVICE RUNAROUND 


the jelly melted. 
TV sets are sometimes thrown out 
of kilter by mice, most of which are 
not planted by children. Neither are 
they planted by repairmen, though the 
accusation has been made. It appear 
that mice consider the warm, dark cozi 
ness of the sets ideal for nesting 
Clambering about on_ the 
reaches of peoples’ 
the risks of a 


upper! 
houses is one of 
repairman’s life. The 
weekly meeting of a women’s bridge 
club in East Orange was broken up 
early this month when a TV man who 
was rigging an antenna in an unfinished 
attic slipped between two 
plunged through the living-room ceil 
ing, and landed right in the middle of 
a card table. The man wasn’t hurt, but 
the table was wrecked and two cards 
in dummy’s club suit simply 
peared. 

Last week in Brooklyn, a TV addict 
complained to his repairman that his 
TV screen tended to fog over late in 
the evening. He’d made the same com 
plaint a dozen times before, and the 
TV man had checked the set a dozen 
times without finding anything wrong 
with it. Acting on a hunch, he 
in at his customer’s house along about 
11 P.M. and, sure enough, it wasn’t the 
screen but the owner of the set, a man 
highly susceptible to the beer ads on 
TV, who tended to fog over late in the 
evening. 

Also last week, trouble in the Bronx 
A TV repairman got a cal! from a Mr 
Schneider, at such-and-such an addre 
asking him to pick up a set that had 
gone haywire. The repairman had pre 
viously done work for a Schneider at 
that address, and next morning he sent 
his driver around for the set. Schneider 
wasn’t at home, so the driver explained 
his mission to a maid, who let him take 
the set away. The following day, the 
TV man called Schneider to say that 
the set had been repaired and would 
be delivered in an hour or so. “What 
set?” Schneider asked. “I’m looking at 
my set this minute. It works fine.’’ The 
TV man had no sooner apologized and 
hung up than the telephone rang; it 
was Schneider, calling to ask when his 
blankety-blank set would be picked up, 
if ever. The TV man said he'd be right 
over, and over he went, to find that 
there were three Schneiders living in 
one apartment building. The third 
Schneider had already notified the po- 
lice that his set was missing, and they 
were scouring the neighborhood for a 
thief posing as a TV repairman. 


rafters, 


disap 
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Ravio-E.ecironics will be happy to print 
future contributions similar to the ones in 
the above article, giving personal experi 
ences of radio and television technicians 
We shall pay $10 for each contribution 
used by this department. The contribution 
may be either serious or humorous, but 
should be an actual experience encoun 
tered by a service technician. 
Address all contributions to: 

Editor, THe Service Runarounc 

°, Raovio-Evectronics 

25 West Broadway 

New York 7, New York 
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundred f eces to make 
Transistors. Transistor action depends on the flow of positive current-carriers as we , vt e negative. Arsenic 
—a few parts per 100,000,000—added to germanium produces prescribed excess ( t idded, positive 


carriers predominate. Latest junction type Transistor uses both kinds of germa 


THEY GREW IT FOR TRANSISTORS 


Heart of a Transistor — Bell Telephone Laboratories’ 
new pea-size amplifier—is a tiny piece of germanium. If 
Transistors are to do their many jobs well, this ger- 
manium must be of virtually perfect crystalline struc- 
ture and uniform chemical composition. But it doesn't 


come that way in nature 


So—Bell scientists devised a new way to grow the kind 
of crystals they need, from a melt made of the natural 
product. By adding tiny amounts of special alloying sub 
stances to the melt, they produce germanium that is pre- 
cisely tailored for specific uses in the telephone system. iene ote aecia dna 
This original technique is another example of the way Sal alain 
Bell Laboratories makes basic discoveries—in this case 
the Transistor itself —and then follows up with practical IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR 
ways to make them work for better telephone service. CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


BELL TELEPHONE LABORATORIES (A) 
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NO 
INTEREST !! 


Buy on our radically new 


Time Payment Plan 


Superior's new 


NO CARRYING 
CLT IF TH 


wacos SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


0.C. VOLTS: 0 to 7.5/15/75/150/750/1 500/7,500 Voits 
A.C. VOLTS: 0 to 15/30/150/300/1 500/3 000 Volts 


ADDED FEATURE: 


The Model 670-A includes a special 
GOOD-BAD scale for checking the 


OUTPUT VOLTS: 0 to 15/30/150/300/1 500/3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 15/15 Amperes a test potential of 150 Volts. 
RESISTANCE: 0 to !,000/100.000 Chms 0 to 10 Megohms 
CAPACITY: 001 to | Mfd. | to 50 Mfd. (Quality test for elec The Mode! 670-A comes 

trolytics) housed in a rugged 
crackle-finished steel 
cabinet complete with 
test leads and operat- NET 
ing instructions. 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .|5 to 7 Henries 7 to 7,000 Henries 
DECIBELS: —46 to +18 +14 to +38 4M to +58 


“caw; TUBE TESTER 
Model TV-I1 


SPECIFICATIONS: 


w& Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it 
in, Peanut, Bantam, Hearing Aid, Thyratron, socket 
Miniatures, Sub-miniatures, Novals, Sub-minars t% Free-moving built-in roll chart prov 
Proximity fuse types, etc plete data for all tubes 
Uses the new self-cleaning Lever Action Switches w Newly designed Line Voltage Contr mpe 
for individual element testing. Because al! ele sates for variation of any Line Voltage between 
ments are numbered according to pin-number 105 Volts and 130 Volts 
in the RMA base numbering system, the user % NOISE TEST: Phono-jack on front panel for 
can instantly identify which element is under plugging in either phones or externa! amplifier 
test. Tubes having tapped filaments and tubes will detect microphonic tubes or noise due to 
with filaments terminating in more than one faulty elements and loose internal connections 
pin are truly tested with the Mode! TV-!! as 
any of the pins may be placed in the neutral 


position when necessary ates on 108-190 Volt 60 

The Model TV-I1 does not use any combination Cycies A.C. Comes housed 

type sockets. Instead individual sockets are Se es ae 

used for each type of tube. Thus it is impossible plete with portable cover NET 
EXTRA SERVICE — The Mode! TV-l|i may type oscillator incorporated in this model 


be used as an extremely sensitive Con- will detect leakages even when the fre- 
denser Leakage Checker, A_ relaxation quency is one per minute 


Superior's New Model 660-A AN AC OPERATED 


SIGNAL GENERATOR 


PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 
SPECIFICATIONS: 


@ Generates Radio Frequencies from 100 Kilocyeles tode is used as an R.F. oseiilator, mixer and 
to 60 Megacycles on fundamentals and from 60 Mega amplifier. Modulation is effected by electron 
eyeles to 220 Megacycies on powerful harmonics. @ coupling in the mixer section thus isolating the 
Accuracy and Stability are assured by the use of 
permeability trimmed Hi-Q@ coils. @ RF. avail- 
able separately or modulated by the internal audio 
oscillator, — Built in 400 cycle sine wave audio 
oscillator used to modulate the A.F. signal also 
available separately for audio testing of receivers, 


oscillator from load changes and affording high 
stability. @ A.F. Oscillator Circuit: A high trans 

conductance heptode connected as a high-mu triode 
is used as an audio oscillator in a High-C Colpitts 
Cireuit. The output (over | Voit) is nearly pure 


Tubes used: |—6BE6 as R.F. Oscillator, miv- 


amplifiers, hard of hearing aids, ete. @ R.F sine wave. @ Attenuator: A 5 step ladder type of 
The Model 660-A_ comes er and amplifier. |1—6BE6 as Audio Oscilla- 
complete with coaxial cable test 


Oscillator Circuit: A high transconductance hep attenuator is used 
lead and instructions. tor. I—6H6 as Power Rectifier. | yp 


MOSS ELECTRONIC DISTRIBUTING CO., INC. ‘ S740. Sawn payment ma} rice O80-20 § 
Dept. 8-90, 3849 Tenth Ave., New York 34, N. Y. pene nigh th pores onan 


811.50 down payment. Bala 
Please send me the units checked I am enclosing the down Name ° eee monthly for 6 months 
payment with order and agree to pay the monthly balance as MODEL 660-A Total Price $42.05 | 
shown It is understood there will be no carrying. Interest or $12.05 down payment siance 85.0 
any other charges, provided I send my monthly payments Address monthly for 6 months : 
when due It is further understood that should I fall to make I enei ’ =a es Gown payment 
payment when due, the full unpaid balance shall become im- = } 
mediately due and payable City ewecenees spaansie Btate J Ship €.0.D. for the down payment 
ee ee ee ee Ee ae ee 
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Buy on our radically new 


/ NO CARRYING 
wreeesrs Time Payment Plan — qapees: 


Superior's New Model 770-A The FIRST Pocket-Sized 


VOLT-OHM MILLIAMMETER 


USING THE NEW "FULL-VIEW' METER 


71% MORE SCALE Features Specifications 


AREA!! . Compact—mecsures W/e" x 6 A.C. VOLTAGE RANGES: 0-15/30/- 
Ye" a 2/4" 150/300/1500/3000 Volts. 6 D.C 
Yes, although our new FULL-VIEW te Uses "Full View" 2% accu VOLTAGE RANGES: 0-7.5/15/75/150/- 
D'Arsonval type meter occupies ex- rate, 850 Microampare D'Ar 750/1500 Volts 2 RESISTANCE 
actly the same space used by the older sonval type meter RANGES: 0-10,000 Ohms, 0-1 Megohm 
standard 2!/," Meters, it provides 71% % Housed in round-cornered 3 D.C. CURRENT RANGES: 9-15/150 
more scale area. As a result, all cali- moided case Mo., 0-1.5 Amps. 3 DECIBEL RANGES 
brations are printed in large easy-to & Beautiful black etched 6 db to +18 db, +14 db to +38 db, 
read type and for the first time it is panel. Depressed letters +34 db to +58 db 
now possible to obtain measurements filled with permanent white 


instead of approximations on a pupy insures long-life even wit 
lar priced pucket-s.¢0 V.O.M constant use 
The Model 770-A comes complete with self-contained 





NET 


“re TELEVISION BAR GENERATOR 


THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN 
Two Simple Steps FEATURES: 


1. Connect Bar Generator to Provides linear pattern to adjust VERTICA earity, height 
Antenna Post of any TV cantatiag. © Srevida san aanieen 2 lust HORIZONTAL 
Receiver. drive, width, peaking neority, cente 3 @ Provides vertical 

2. Plug Line Cord into A.C sweep signal for adjusting and synct ting vertical os 
Outlet and Throw Switch. lator discharge and output tubes © Provides veriien! signal t 

Result: A stable never-shift- replace vertical oscillator to check vert amplifier operc 

ing vertical or horizontal pat- tion @ Provides horizontal sweep signa sdjusting and syr 

tern projected on the screen chronizing horizontal oscillator AF j tput tubes © Pre 

of the TV receiver under test y 


batteries, test leads and all operating instructions 


vides horizontal sweep signal t k HV. section of fly-back 
and pulse operating powe ® Provides signal for test 
C 3 


f 
SPECIFICATIONS: ‘he — amplitiers ®© Can be whe stations are on 


Power Supply: 105-125 Volt 60 Cycles 
Power Consumotion: 20 Watts TV BAR GENERATOR COMES 
Channels: 2-5 on panel, 7-13 by harmonics 

Horizontal lines: 4 to 12 (Variable) COMPLETE WITH SHIELDED 

Vertical lines: 12 (Fixed) LEADS AND DETAILED OPER NET 


Vertical sweep output: 60 Cycles 
Horizontal sweep output: 15,750 Cycles ATING INSTRUCTIONS. ONLY 


e 
plie 
€ 
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SUPERIOR'S NEW MODEL TV-40 


.RT. TUBE TESTER 


A complete picture tube tester Tests all magnetically deflected 
for little more than the price tubes ... in the set... out 
of a "“make-shift" adapter!! of the set... in the carton!! 


The Model TV-40 is absolutely com SPECIFICATIONS 

pares Self-contained including butlt 

: ywer supply, it tests picture tubes 

n the only practical way to efficiently 

text such tubes; that ts by the use of 30 inch types 
arate instrument which is designed on sist te a 

test the ever increasing © Tests for quality »y e wel! estat , “ ethod. Ail 


© Tests ali magnetically deflected picture tubes from 7 Inch te 


readings « > 1-Bod ale 
@ Tests for inter ele t ane } | to § megohms 


EASY TO USE: © Test for open ele 


Simply insert line cord into any 310 

volt A.C. outiet, then attach tester Mode! TV-40 ¢ rT 7 
socket to tube base (lon trap need Tester comes at 

not be on tube). Throw switch up for complet2—noth » t 


quality test read direct on Good buy. Housed 
Bod scale. Throw switch down for all nered. m NET 


leakage tests case. Only 


r 
| MOSS ELECTRONIC DISTRIBUTING CO., INC. 
| Dept. B-90, 3849 Tenth Ave., New York 34, N. Y. 


I Please send me the units checked. I am enclosing the down Name 
payment with order and agree to pay the monthly balance as 
I shown. It is understood there will be no carrying, interest or 
any other charges, provided I send my monthly payments Address 
l when due. It is further understood that should I fall to make 
payment when due, the full unpaid balance shall become im- 
mediately due and payable 
Me cece ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Ge ee ee 
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pviously 
r outstanding 





VHF all channel 
antenna 


Not Just Claims But Unquestioned 
Proof Of 


e PERFORMANCE — an enginecring 
accomplishment providing an outstand- 
ing antenna designed for increased sen- 
sitivity and higher gain in both primary 
and fringe areas. 

@ ACCEPT: 
tomer acceptance resulting from WW’'s 
superb performance characteristics — 
thousands in use throughout the U.S. 

®@ SALES — performance, design, work- 
manship .. . outstanding selling points 
to create unprecedented sales demand 
Get your share now! 


the i cuirree 





Specifically engineered and designed for true and complete all-channel VHF 
reception 











CHECK THESE FEATURES 
Performance charts for the W-W Clipper High Uniform Gain—One Major 
ef 4 Ss -t™~. Foreward Lobe — Narrow Beam Re- 
Fs in a a | 5 | duces Ghosts and Noise Pickup—High 
os oe 4 Sienal to Noise Ratio — Good Front- 
— === to-Back Ratio Eliminates Co-Channel 
Interference—Perfect 300 Ohm Match 
— Light, Rigid, Quickly and Easily 
Installed to All Heights — Low Wind 
Resistance. 
ALSO MANUFACTURERS OF 

Models 10 and 20 UHF Fans — Mod- 
els 30 & 40 Colinear Fans — Model 
UH 6 element UHF Yagi — Model 
HT Hieh Band VHF Antenna —K 
series Original Hairpin, Combination 

Yagi Antenna. 


essory mfgrs- 





70 de- 
fiyback 


$2.95 


Easily Instalied 


beautiful 
transformer and width coil 


yoke 


TV CONVERSION KITS 


RESISTOR KITS 
Write for our 
BARGAIN FLYER No. 22 


consisting of rectangular tube 


gree 


values, |.R.C. Ohmite, Stackpole, Speer. 


Insulated 
100 for 


r 


: 


23.95 
= 


\ 


19OP4A 
MPLA 
4APGA 
wre 


PRICE SIZE 
1sF Ps 
21.4 


TELEVISION PICTURE TUBES 
19.95 
21.45 | 
19.95 * 

WARRANTY ON ALL TYPES 

SEND US YOUR ORDER 

AND WE WILL SHIP 

FROM STOCK IMMEDIATELY 


ONE FULL YEAR 


PREMIER TV RADIO SUPPLY 
Division of CONTINENTAL CORPORATION 
3239 West North Avenue, Chicago 47, Ill 
DEPARTMENT 202 ARmitage 6-5550 


COAST ELECTRONICS has the 


NEW precise 


MODEL 308K 


eee o}-1 | 8 Re}-j lo) - 


THE. GREATEST OSCILLOSCOPE 
FROM COAST TO COAST 


ALL THE FEATURES 
OF THE FAMOUS 
MODEL #300 PLUS: 


% INTENSIFIER ANODE 

*% WI-LOW-NORMAL SYNCH. 
(A Precise First) 

* 6% INCH TUBE 
(A Precise First) 

w% VOLTAGE REGULATION 
(A Precise First) 


See Precise Ad Pace 12? grim 


The only 842” Oscilloscope on the commercial 
market today. We have this Precise ‘‘scope’’ for 


ee $ 94.95 


NEW 7” Oscilloscope Kit 
LATEST 842” Oscilloscope Kit $129.50 


OTHER PRECISE KITS AVAILABLE 

MODEL 909K—VACUUM TUBE VOLTMETER $25 98 
MODEL 630KA-RF-AF TY & MARKER GENERATOR 

(pre-assembied head $38.95 
MODEL 6IOKA— RF SIGNAL GENERATOR 

(pre-assembied head) $28 95 
MODEL 635K-—UNIV. AF SINE, SQ. & PULSE GEN $33.50 
Terms. All merchandise shipped FOB Ainambra California Prices 
slightly higher in the West Prices and specifications subject to 
change without notice inctude 20% deposit for CO 0 WRITE 
FOR NEW CATALOG - FREE 





COAST ELECTRONICS SUPPLY CO 

527 W. Main Street * Alhambra. Colif 
} Send me — 

() Enclosed find $.____. deposit. Balance COD 

CJ Enclosed find $n full 

NAME 

ADORESS. 

eS — 


Dept. P4 
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Where better-than-standard 
components are desirable... 
(3 


TNE C-Line Controle 


With factory-assembled fixed 1°." round shaft (C1) or 
Ve" screwdriver-slot shaft (C2) with split locking bushing. 


All exposed metal parts have corrosion-resistant finish. 
Terminals have suitable finish for ease of soldering. 


Close-fitting covers — no holes or cut-outs. Maximum 
A new line of composition- protection against dust and dirt. 
element and wire-wound controls Ratings: 37C1 and 37C2 composition-element, 1 watt; 
designed specifically for custom-built, 43C1 and 43C2 wire-wound, 2 watts; 58C1 and 58C2, 
industrial, laboratory or other oS TST ae ee, Sa 
semi-critical applications. These controls Electrical tolerances plus/minus 10% for composition- 
, as si element controls up to 100,000 ohms; plus/minus 20% 
are de luxe versions — mechanically and doom) WORSE chee 00 10 menehane. 
electrically — of the popular Clarostat aa , 
‘ : . Wire-wound controls within plus/minus 5% in all ohm- 
standard types widely used in radio-TV ages. Independent linearity to plus/minus 1% for 58C1 
sets and for the servicing thereof. and 58C2, and 10C1 and 10C2 controls; for 43C! and 
43C2, plus/minus 2%. 


Available with switches on specie! order. 


Units sealed in dustproof plastic bags withir stendnard 
Clarostat cartons. Factory-fresh appearance and condi- 
tion, regardless of shelf life. 





if you want still better-than-standard quality, per- 
formance and life, insist on Clarostat C-LINE controls. 


Controls & Resistors 
CLAROSTAT MEG. CO., INC., DOVER, NEW HAMPSHIRE oe 
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136 | TEST INSTRUMENTS 


By DARWIN 


oscillator is a sim 


HE phase shift 
ple audio frequency yenerator It 
excellent 
disturbed by 


itive 


produce an 
supply 
plate-to 


and is not 
voltage fluctuations. Po 
feedback 1 


sistance 


applied through a re 
(Fig. 1), 
phase of the 
takes place at the 
frequency the feedback is max 
The approximate frequency may 


grid 
capacitance network 
hift the 


Oscillation 


which plate 
signal 
where 
imum 
be predicted by the formula 
6 »« 10! 
| 

RC 
microseconds 


in which RC is in (ohms 


times microfarads or megohms time 


micromicrofarads) and F is in 
The phase reversal results 


evcles 
pel econd 
ignal loss, so a high-gain 


ary. A 
high mu 


in a large 


tube is neces pentode is com 


monly used, but a triode 1 


hig The  phase-shift 


satisfactor at low and medium fre 
(In the 
ode particularly 
better 
and are preferable.) 

types of phase-shifting 
be used instead of the net 
Fig. 1. Of these, the 
important the configura 
shown, but four-R-C net- 
In that type the network loss is 


writer’ 
the 
waveforms 


quencies opinion, tri 
6SL7-GT 


than 


pro 


Several other 
circuits may 
work shown in 
most one has 
tion uses a 
work 
lower, and the gain requirement 
Hence it is 
useful for triode operation, especially at 
The factor 6 in the 
is changed to 12 in 
this case. The discussion here, however, 
is about the three-R-¢ 

In spite of its 
oscillator has certain disadvantages 
The waveform is not always perfect. 
Often, too much feedback is fed to the 
grid; the grid is and the 
signal is distorted. Thus, a scope must 
always be used in setting up the oscil- 
lator. A variable cathode resistor is the 
best way to control the gain, and, in 
turn, the waveform. A_ rheostat of 
10,000 ohms or so is required. In ad- 
justing this, the output will rise from 


much 


is less important more 


higher frequencies 
frequency equation 
oscillator 


good reputation, the 


overdriven, 


waveform, 


oscillator. 


pentodes, 


H. HARRIS 


(zero) at the 
maximum at 
distortion ap 


a minimum 
the resistor to a 
intermediate value. If 
pears at maximum output, good wave- 
form will usually be found with the 
resistor adjusted on the cathode side of 
distortion 


some 


maximum. If remains at 
maximum resistance, it indicates that 
the B voltage is too high and should be 
150-volt supply is ample in 
interesting effect that 
accompanies the resistance change is a 
small (about 10% 
this is 
tion is approximate. When varying the 
maximum, the 
sharply. A 
the fre 
reaching a 


reduced. A 
most cases. An 
) frequency variation; 
one reason the frequency equa 
from zero to 
first 


resistance 
frequency 
the resistance 1s 
quency keeps 
minimum at the point of maximum out 
put. The frequency then the 
resistance is made larger. The rise in 
frequency from its lowest point is only 
of the that 


decreases 
increased, 
decreasing, 


rises as 


a fraction decrease occurs 
initially 

Another disadvantage is the 
tivity of the the 
load, affecting both frequency and volt 
aye. A buffer amplifier is used between 
the oscillator and load to 
impedance transformer. Since the gen 


ensi 


oscillator to output 


serve as an 


erated voltage is often higher than re 
quired (a pentode with a 150-volt B 
supply may have 25 volts undistorted 
output, or 40 volts maximum), ampli 
fication is not necessary. The 
suggests a cathode follower as 
in place of an amplifier. The 
arrangement of Fig. 1 is recommended 
Two points should be the 
load resistor of V2 should be about the 
same as the plate resistor of V1; and 
the direct voltage at the cathode of V2 
(more positive than the plate of V1) 
should be less than the rated cathode 
to-filament voltage for the tube. Thi 
limits the maximum B voltage in thi 
This type of cathode followe) 
cannot be shunted with a smal! 
since negative peak clipping takes plac« 
when the peak a.c. 

A definite maximum frequency exists 
for a given tube and B volt 
is related to the tube gain. Experiment 
by the writer gave these approximate 
maxima: 12AT7, 150-volt B supply, 300 
12AX7 and 6SL7, 150 volts, 900 
c.p.s.; 6SJ7, 150 volts, 5 ke; 6SH7, 150 
volts, 8 ke; and 6AG7, 300 volts, ove 
100 ke. This is partly due to the fact 
that when R is reduced, as required for 
higher frequencies, the necessary gain 
increases. Ginzton and Hollingsworth 
show’ that the gain needed for oscilla 


writer 
a buffer 
simple 


observed 


circuit. 
load 


is equal to the d.« 


ge, which 


C.p.s.; 


extremes of 


An R-C audio-fre- 
quency oscillator 
that produces an 
excellent waveform 


tion, A, depends on the ratio 
net load at the plate, R,, to R, « 
lows: 


A 29 + 23 ( ) + 4 ( ) 


R R 
R is the resistance of each of the net 
work resistors; they are of equal vaiue 
Similarly, C, the network capac 
are also equal. R, is the 
sultant of the plate resistance, 
resistor, and load resistor. The 
when R,/R is unity, is nearly 
that needed when R is 
than R,. 

Frequency is determined not | 
alone but by C as well. Neither R nor ¢ 
can be reduced beyond a certain point 
Minimum C values found by the write: 
were, 12AT7, 001 uf; 6SL7, 500 wf; 
12AX7, 200 wuf; 6SJ7, 6SH7, and 
6AG7, 25 uunf. Operation at minimum ¢ 
Is not 
instability. 
12AT7, 6SL7, 


parallel 


much 


advisable because of oscillator 
Minimum R values were 
and 12AX7, 159 It 
150,000 ohms; 6SJ7 and 6SH7, 
volts, 100,000 ohms; and 6AG7, 
volts, 10,000 ohms. Oscillation will 
occur with both R and C at 
The smallest R-C product is res 
with C at twice minimum 
minimum. Thus, minimum value 

the 6SH7 at 150 are 25 uuf and 
100,000 ohms, but the highest frequency 
with 50 100,000 


mini 
and 
volts 


is reached uuf and 
ohms. 
The writer 


practical upper 


believes that 10 ke is the 


limit since 


a 


above thi 
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Fig. 2—Graph shows waveform gener- 


60 100 120 140 160 180 200 220 


SECONDS 


ated at a frequency of 0.0055 c.p.s 


point the oscillator becomes extremely 
sensitive to stray capacitance 
The equation for the oscillation fre 
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». series 500.” 


- 


This great series once again reaffirms Finco leadership! Mode! 
502 is a 2-bay unit of the colateral* type with a “snap-out 

screen for instantaneous installation. Model 504 is the 4-buy 
version, highly effective in super fringe areas where ultra high 
gain is consistantly required. Both models feature high front 
to back ratio and excellent impedance match to 300 OHM line 
for low signal fringe areas. Completely preassembled — cor 
rosion proof aluminum throughout [including screen) — one 


antenna, one transmission line! 


Both Units available in 3 models which 
peak on.channel ranges shown below 
and maintain high gain on balance of 
frequencies: 

= 502A — channels 14-32 

= 502B — channels 29-55 

= 502C — channels 53-83 


-~ 504A — channels 14-32 


ROGRAM 
P ! -504B — channels 29-55 


=504C — channels 53-83 
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NATIONAL ADVERTISING fr 


THE 
FINNEY COMPANY Patent No. 2,566,287 
‘ *] 


Dept. RE-31, 44632 St. Clair Ave., Cleveland 3, 0. *Reg US Pat Of 
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One body with 6 interchangeable 


terminals for the widest mounting combinations. 


C-D’s NEW 


Mity 


Mike 


CAPACITORS 


e@ Interchangeable terminals take less 
room in your parts kit — let you do 
the job right 

e@ Just attach the needed terminals to 
fit the job... 

e@ Always the right ceramic unit handy 
~—and without tying up money in a 
big stock 

@ With the improved construction and 
processing at point where corona- 
effects attack 

e Rugged — stable — durable 

@ Use it at Full Rated Voltage 

e Precision manufactured with extra- 
large safety margin — greater 
dependability 

@ Now at your C-D Jobber. For his 
name and address see your Classified 
Telephone Directory. Catalog on re- 
quest, Dept. K-24, Cornell-Dubilier 
Electric Corp., So. Plainfield, N. J. 


CONSISTENTLY DEPENDABLE 


CORNELL -DUBILIER 


There are more C-D capacitors in use today than any other make. 


PLANTS (6% SOUTH PLAINFIELD, NEW JERSEY: NEW BEDFORD, WORCESTER AND CAMBRIDGE. MASSA- 


CuuserTs, 


PROVIDENCE AND HOPE VALLEY. RHODE ISLAND; 


INDIANAPOLIS. INDIANA, SANFORD 


AMD FUQUAT SPRINGS, NORTH CAROLINA. SUBSIDIARY RADIART CORPORATION. CLEVELAND, OHIO 





ww TV DYNATRACER 


* TRACES TV SIGNALS 
AND VOLTAGES 


® LOCATES DEFECTIVE 
COMPONENTS 


® REQUIRES NO 
ee Bp anagem so 
tea for tr a RM... 
at ACERS will 
i mr iteelf on the very 
first re 
A Must For Every TV Voctaistes 
SPsecrsrcavions rr ’ 
ze - PK ' 


Tv. ly als the ‘ ony 
AP Horlzontal 
twit 


asese FEATURE D WNATIA PR 

trace Itayes oo ac 1M i 
oper ah ermittent t 

MEG OUMS sistors is 

tnstruction and Tee ubie Shooting Book Enciosed 
10 DAY MONEY-BACK GUARANTEE 
out advertisement attact ane and address 
$5.00 bill, check of one rder and matl to 


Cut 
with 


ofyMTe ELECTRONICS CoO. 


8509-215? Ave., Dept. 109, Brooklyn 14, N. Y. 





|\CORONA RADIO KITS| KITS 


e Easy Assembly e Excellent on 


Aut« 
Tunes o 
step -by ‘ater 


matt 





2 BAND AC-DC SUPER 
 Somrad 812K —Fxcetient 


i e00 
in M 
tures tror 


bir 
‘as 7 
) i parte 
step-by step 
ed 





o-onne SUPER Giobemaster B14K <¢ pte 

Net $24. 4 
we hits supplied less wire and solder. Pleas 
25% deposit with C.0.D Ordere 


| ang Conn SASO Se ee RADIO &.TV . 


| ang Conn SASO Se ee Lisenty st NEW YORK 6 


Dept. ‘: 4 





TEST INSTRUMENTS 


quency derived by Ginzton and Ho 
worth is: 
1 


F 





27RC > 
meV 6+ 4( BL) 
R 
where R, is the same quantity 
in the gain equation. The 
shows how the frequency is affected 
varying the load and by changing 
cathode resistor (both affect R, ) 
factor 6 in the approximate 
given earlier corresponds to the R,/R 
ratio of %. If the ratio is 1/100, the 
factor becomes 6.5; at %, the factor is 
while unity, the figure is 5.0. It 
is not necessary to use this equation ir 
designing an oscillator. The 
mate form is sufficient. 
Maximum feedback 

R-C sections are equal, 
portant only near the high-frequency 
limit of operation, where the 
falls off. Since feedback is 
inequality among the R-C element 
is a way of correcting overdrive 
effect of variations in R and C i 
plicated. However, in the simplest 
where only one component is change 
a time, the 


involved 
equation 

by 
the 
The 


equation 


5.6; at 


approxi 


occurs when the 
but this is im 
fee dba r 
reduced by 
3, this 

The 


following relations seem 
be general: the effect of 
the same, regardless of its position ip 
the network; any C may be decreased 
by 0.5 increased by 5 to 10; the 
effect of varying R differs with its 
work position; the 
plate may be decreased 
creased by 1.5; the 


by 0.5 or 


varying © 1 


or 
net 
resistor t the 
by 
center resisto! 
increased 
nearest the 
factor of 


neares 

0.5 or in 
ma \ 
be decreased 
the 
decreased by a 
increased by 4 or 5. 

An advantage of the 
excellent waveform at 
quencies. The writer was interested in 
finding how well the wave appeared at 
the lowest frequency that could be con 
veniently produced. That turned out to 
be 0.0055 e r 180 seconds per cycle 
The waveform, Fig. 2, was 
apparently a sine wave. The 
Fig. 1 was used, with R, 1 
C, 10 uf (oil-filled), R,. 2,700 ohms, and 
C,, 10,000 uf (electrolytic, 25 volts) 
Data for Fig. 2 were taken by 
the d.c. voltage at the V2 cathode at 
10-second intervals. The fluctuation wa 
from 68 to 114 volts or 46 volts peak-to 
peak, equal to 16 volts r.m.s. 

It appears that the size of the capaci 
tors, especially the cathode bypa 
the limiting factor at low 
quencies. In this example, 10,000 
seems none too large since the react 
ance is about 3,000 ohms. Oscill: 
a reduced amplitude took pl 
half that value, but with 
wf. At extremely low 
ordinary v.t.v.m. will 
However, frequency measurement 
very just count the 
oscillator operating around 0.1 to 1] 
would be excellent for demonst 
the fundamental action of a v: 
tube—the generation of an a.c 
from a fluctuating direct current 


or 2.5; resistor 


may be 


oscillator i 


very low 


.p.s., 0 
smootn: 
circuit of 


megohm, 


reading 


comes 


ation at 
ace with 
ceased 000 
frequen l€ no 
read a.c. volt 

easy: cycle AY 


Reference 
Ginzton and L. M. Hollingsworth 
Oscillators,” Proc. IRE. V« 


iE. L 
Shift 
(194i) 
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BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 


BLAK-RAY 4-watt lamp, model X-4, complete 
with U-V tube. This tamp gives long-wave uvitra- 
violet radiation having a wave-length of 3654 
to 4000 angstrom units. Some of the substances 
made to fluoresce visibly when illuminated by 
U-V light are certain woods, oils, minerals 
milkstone, cloth, paints, plastics, yarn, drugs 
crayons, etc. This lamp is self-filtering and 
the invisible U-V rays are harmiess to the 
eyes and skin. Equipped with spectral-finisn 
aluminum reflector. Consumes only 4 watts and 
can be plugged into any 110 voit 50-60 cycle 
AC. outlet. Will give 2000 to 3000 hours of 
service. It weighs but 1% ibs. Approved by 
the Underwriters Laboratories and has a built- 
in transformer so that it may be safely used 
for long periods when necessary. Extra U-V 


tubes are available. $16.75 


ereess (Shp. Chgs. 70¢) 


POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole AC. induc- 
tion motor. 15 watts, 3000 rpm 
3°x2"11%"; 4 mounting studs; 
%” shaft, 3/16” diameter; 110- 
120 volts, 50-60 cycles. A 

only. When geared down, this 
unit can operate an |8” turn- 
table with a 200 ib. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship wt. 2 Ibs. $2. 45 


(TEM NO. 147 
(Shp. Chgs. 35¢) 


UNUSUAL BUY 





UNUSUAL BUY 


WATTHOUR METER 


Leading makes—recon- 
ditioned. Ideal for 
tralier parks. 100-110 
volts, 60 cycles, 2-wire 
A C.5 amp. Heavy met- 
al case 8!/,” x 61/4” x 5”. 
Easy to install. Ship. 


wt. 14 Ibs. 
$4.50 





(iEM NO 33 
NUW UNLY 


apcesee 60 


= ouT 
MER SELL-O 
FORIN AVAILAD 


ms 13" 





YOu’LL FIND 
PAGE AFTER PAGE OF 


BIG VALUES 


LIKE THESE IN THE 1954 
156 PAGE B-A CATALOG 


WRITE US IF YOU HAVE NOT RECEIVED IT 


BURSTEIN-APPLEBEE CO. Dept. S&, 
1012-14 McGee St., Konsas dotted 6, Mo. 
O Send Free B-A Catalog N i 
OC) My order attached for ite 
$ enclosed 
Name 


Address 


City Stat 


qnen esas enananan anes ae ener es ew awanenad 


41-FT. TELESCOPING STEEL MAST 
FOR TELEVISION, ETC. 


Thousands were previously grabbed up as an 
standing buy at $24.88 
special purchase from Gov't. surplus maks 
this Terrific Bargain. (Original Gov't 

be $60.00 each.) 
Built to rigid Army 
lighting ideally 
well as for amateur 


out- 
ther huge 

possible 
st said to 


Now, an 


(AN-S 
r a truly supe r TV 
lighting, flagpoles, etc 
Compare these specifications with ordinary TV Masts . .« 
5 sections extend to 4] ft., telescope to 9'% ft. Super 
strong chrome alloy seamless steel tubing, baked brown 
weather-proof enamel inside and out. Two machined close 
fitting bushings and 3-hole guy ring at each joint. Sections 
extend easily, are held in position by heavy ross pins : 
May even be raised horizontally fully extended, with no 
buckling! Can be a inted for ne dividing 
Top section diameter yet stronger tha a| TV masts 
and of ample size to : mmodate ar mast clamp 
hardware. Mid-section A 1% Base sec 
tion 21" diameter 

Makes possible at low cost ay 4 mounted ante nna systems 
commonly preferred to roof f suse of less 
hazard for the in tt 


ortable field 
mast as 


Specs 
suited f 
beam 


taller ’ } ? er 








hoice 
(Shp. Chgs. $1.25) = 


WESTERN ELECTRIC BREAST MIKE 
Lightweight | Ib. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Compiete with 6 foot 
cord, hard rubber plug. Shera- 
dized sy epee finish 
Ship. wt. 2 Ibs. 
1TEM NO. 152 $2.25 
NEW LOW PRICE (Shp Chee. 38¢) 


AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source. Makes fluorescent 
articles glow in the dark 
Fits any lamp socket. For 
experimenting, entertaining, 
ge lighting effects 
hip. wt. 2 Ibs 

rem NO. 87 $2.45 
A SAVING AT (Shp. Chgs. 35¢) 


250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
K.t contains 2” diam., 75” focal length, ground 
and polished objective 
- lens and necessary eye 
pieces. Magnifies 50z to 
Sr Full instructions 
hip. wt. | Ib. 
item wo. 123, $2.95 
YOU SAVE AT (Shp. Chos. 10¢) 
Oe ee we mm ewww eee cece eos 
HUDSON SPECIALTIES CO. 
25 West +" he Dept. RE-1-54 
New York 7, N. 
ie are ie 





of antenna locatior 
Order Now While Available at tt Every Mast 


one Se SPECIAL EACH $13. 69 
$49.97 


4 Masts in Original Wood Crate 
Shpg. wt. 200 ibs. Lots of 4 for 
BATTERY-OPERATED TELEPHONE HANDSETS 

Provides, at an unboti vably low e two 

phone system, power 

(935 Eveready or equiv 

wire for distances up t 

reception, equal to that ‘ 

Ideal for TV installers : ; per mmment of 

or attic antennas. “Jus r 

communication systerr 

for emergency uses 

So simple in operation even Id car e it r house-to 

house, house-to-garage, 4a ot pl f h button 

switch automatically conne 

Molded of break-resistant phor b tyrene 

plete, ready-to-use with ¢ any two 

conductor wire 

No. 20A946. (less 

Per Pair $3.94 
10¢ 
95¢ 


Shpg. wt. 4 t 


way 
ht batteries 

mnductor 
fine speech 





roof 
temporary 
homes or 


Com 





batterie 6 Pair 

$4. 59 Per Pair 
e) No.21A2, Ee 

© No.2A171.Per 100 Feet 


Batteries 
Two Conductor Telept 


NEW! CONTINUOUS-DUTY 
Y-IN. ELECTRIC DRILL 


Streamline design, well balanced continuous duty drill with 
popular Jacobs geared key chuck. Features built-in spot 
light for focusing on work in dark recesses of cabinets 
in attics when installing antennas, anywhere better visibility 
is required while drilling 

Extra powerful with plenty of torque for drilling in hard 
woods or metal without danger of stalling. Precision made 
with aluminum die-cast housing and ball thrust bearings 
Trigger-lock type switch; 2100 Bem no load speed 110-120 
Volts, 2 Amp AC-DC motor. 3 cond. cord with grounding 
terminal. Shpg. wt. 5 Ibs. 

No. 37A302. Net Each 


BURSTEIN-APPLEBEE CO. 


1012-14 McGEE ST. KANSAS CITY, MO. 


for above ri one per pr 


aa, 








mittance for tteme 
lude ‘ahip ping charges.) 


OR, my deposit of 8 Ship belance C.0.D 
MINIMUM C.0.0. ORDER $5.00. 


C.0.D. ORDERS ACCEPTED ONLY WITH 20% DErOSIT 
INCLUDE SHIPPING CHARGES. 


Circle 'teme Wanted 
s7 447 


circled below 


State 


eee ee eee 
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SAVE $1.25! 


Make your service library complete! 
Mave the needed data at your finger- 
tips WHEN YOU NEED IT! 

If broken into ‘lessons’ and sent to you 
as course, youd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $12.00 
(you save $1.25!) 


Radio & Television Receiver 


1 Circuitry & Operation °: 


pair ANY radic ye 


i know 


Sold separately for 86.50—or see 
big MONEY-SAVING COMBINATION 
OFFER IN COUPON 


¥ ANY TV or 


Handle any job on any set easier and better! 
This complete Ghirardi training shows you exactly 
what to do... every step of the way. 


Let these two up-to-the minute Ghirardi books make it 


vou to handle 


taster, better 


ALL types 
ice by the ver be and latest methods! 


with less testing! 


* AM, FM and Television recei 


Learn to har 


Whether you 


beginner or an experienced technician you'll find the speed 


ional methods that 
service efficiency and 


D MINE’ 


\ 


A “GOL 
A. A. Ghirard 

More servicemen 

have trained from 

Ghirardi books 

than any other 

books or courses 

of their kind! 


so clearly explained can give BOTH 


your earaings a big boost! 


’ OF HOW-TO-DO-IT SERVICE DATA! 


r 800 big nic 
explain $1.25 


ited. Better et 


nel repair 


Radio & Television Receiver 


Then 


test 





2 Troubleshooting & Repair *: 


th i » methad 
t 


' 


) R A 
ThRoURLI HaOoTING iv~p 


" nany TV , 

Sold separately for 86.75 Save 
money by ordering the SPECIAL 
COMBINATION offer. Send 
today. Practice 10 full days 


coupon 


FREE! 





DON’T THROW OLD 
RADIOS AWAY! 


This big Handbook con- 
tains just *he data you 
need to fix them in a jiffy! 


It's a cine repaut i radio 
when e Ghirard { ou 
RADIO TROUBLESHOOTER 's 
HANDBOOK le Man 


RADIO 
TROUBLE- 
SHOOTER'S 
HANDBOOK 
! Cihivards 
744 manual 

e page 
Price $6.50 

chan 

Atwater Kent 


follow clear easy 


CUTS SERVICE TIME IN HALF 
ON 4 OLD SETS OUT OF 5! 


how-to-do-it data on specific 
lot of general theory In aceit 
ehoek tull i tube and 
graphe, ciagrar el 
money-making ideas, Cuts time 
treds of jobs, Enalple ou to fix old 
for customers 
irder Radie 
coupon teday for 


and at « real profit to 5 
lroubleshooter's Handbook 
10-day FREE examination. 





BE AN EXPERT ON 
MAGNETIC RECORDING! 


This how-to-do-it book 
makes it easy to 
specialize in one of 
the fastest-growing 
electronic fields 


MAGNETIC 
RECORDING 
by S. J. Begun 
242 page 146 
Hlustration 
Price $5.00 
Vagne Recordyr 
wknowledged experts 
f the art 


A COMPLETE GUIDE TO RECORDING 
METHODS AND EQUIPMEN 


First you get a clear understanding of every { 
wire and tape recording fror 
magne eorles to components 


clearly expiain 


resent ¢ Subjects inel 


Recording 


ard any more 
Read it 10 full days at our risk. Order 
Magnetic Recording in coupon 





CASH IN ON TELEVISION 
SERVICE PROFITS! 


Learn Right 
from this easily 
understood book 


PRACTICAL 
TELEVISION 
by Johnson ¢ 
Newitt . 
375 
230 illustrations 
Price $4.00 
CHOCK FULL OF HELPFUL CASE 
HISTO ND SERVICE HINTS 


ot 


puge 


agra lozen re 


Practice from it 10 days FREE. Order Practical 
Television Servicing in coupon. 


; couron ror JO=day Free Trial! 


RADIO-ELECTRONICS 





RADIO. EVER MADE 


Here's How to Make 


HIGH FIDELITY 


Mean What it Says! 


Te 


JUST OUT! 


HIGH 
FIDELITY 
TECHNIQUES 


A COMPLETE GUIDE TO AMERICA'S 
FASTEST GROWING HOBBY 


(ND IS CRAMMI D PULL 

iT TIPS AND IDEAS 

ANSWERS YOUR HI-FI QUESTIONS 
. Helps you get top notch results! 


| 


Order High Fidelity Technique 
today for 10-day FREE trial! 


Here's how to get 
MORE WORK OUT OF 


vour OSCILLOSCOPE! 


MODERN 
OSCILLOSCOPES 
AND THEIR 
USES 


By LHR 
tf Allen B 


ter, Ji 
— 
I 
370 


A complete guide to the 
HANDIEST INSTRUMENT OF THEM ALL! 


t 


How ro. ANAT ha, 
PATTERNS 70 


“SCOPE EXPERTS 
get better jobs 
. bigger pay! 


Practice from it 10 days 
PREE. Order Modern Oscil 
loscopes 





in coupon 





Here’s How to BREAK INTO 
RADIO- 


More people now in Radio- 

Television-Electronics got 

their basic training from 
this book than any 
other of its type! 


cia 


RADIO PHYSICS orld 
COURSE PHYSICS Col 

More 

War 


electrome eq 


Study from it for 10-full days. Specify RADIO 


PHYSICS COURSE 


JANUARY, 


in coupon 
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ELECTRONICS! 


Dept. RE-14, Rinehart Books, Inc., 
232 Madison Ave., 





[| Check here for MONEY-SAVING COMSINA TION OrreR 


CIRCUITRY ANE 
00 f the two ¢t k ‘ 


on Ghirardi's Radio & TV Receive 
TROUBLESHOOTING AND REPAIR. Pr y $12 
you save $1.25). Payable at rate of $3 “afte 10 days 
for three months until $12 has been paid. If not 


Check here to order 
Radio & TV Receiver 
CIRCUITRY & OPERATION 
Radio & TV Receiver 


‘ 

+ 

| 

4 

| 

4 

: 

4 

i $6.50 
- TROUBLESHOOTING & REPAIR 
a 

; 

2 

i 

i 

1 

a 

| 

i 

P. 


$6.75 
RADIO TROUBLESHOOTER’S 

HANDBOO xe + $6.50 

[) MAGNETIC RECORDING $5.00 

To order OUTSIDE U.S. A.—Special c« 

other books, add 50¢ 

cash anly. Any boc 


each to abhor 
rhe may be 


© prices 
din 


returne 
Name 

Address 

City, Zone, State 

Employer 


Technical 
New York 16, N. Y 


atisfactory 


INDIVIDUAL BOOKS: 


snbination offer 
for handlir through custe { for 
10 dave e on 


Here's How to 
SAVE MONEY ON 


INSTRUMENTS! 


for servicemen 
amateurs 


experimenters 


BASIC ELECTRONIC 
TEST INSTRUMENTS 


” TEST BETTER - FASTER - RIGHT! 


on for 


, 
REL otal 


Division, 


OPERATIC , R 


fy jecide to keep t 


PRACTICAL TELEVISION SERVICING $4 
HIGH FIDELITY TECHNIQUES $7 
MODERN OSCILLOSCOPES AND 

THEIR USES $6 
BASIC ELECTRONIC TEST 
INSTRUMENTS $4 
RADIO PHYSICS COURSE $6 
213.00 for both t i , all 


he ref 





aad WITH THE TECHNICIAN 
EASTERN CONFERENCE 


Samuel Brenner, PRSMA, and Max 
th Liebowitz, ARTSNY, were appointed 
¢ chairman and co-chairman in charge of 
arrangements for an Eastern Confe1 

ence of electronic technicians and ser 

ice dealers. Appointments were made a 

the October meeting of the Nationa 

Electronic Technicians and 


1S STILL THE FINEST : Dealers Association, held in Tre 
TV CHASSIS EVER DESIGNED N. J. The meeting also considered 


for the proposed conference. 

It was decided by the delegate 
under the organization’s charter, 
meetings will be held a year, on the 


-- And there is HO finer P at | . ) Sundays of February, May, and Or te 
, » ihe ver. The next meeting will be in P|! 

630 chassis than the = : poe Tg sates 7. , 

GOLD MEDAL 7" NATESA AWARD TO ARTSD 


Fred Colton of ARTSD, Columbu 


Ohio, was proclaimed by Frank Moch, 

b president of the National Alliance of 
Y ae Television and Electronic Service Asso 
ciations as the “regional vice-president 

who during the year did the most to 


ake » convention a success Mr 
MODEL 2430: For picture tubes up to 24” make the convention ¢ 
Audio connection for optional use of external Moch also gave credit to the Columbus 
There Mas tom am iffe : ’ . 

le  Tech-Mester Custom-Designed, Net Price (Less Kine) $189.50 Association, which turned out the big 
custom-built TV Chassis for every MODEL 2431P: Same as 2450, but with true gest delegation outside of Chicago. A 

requirement where quality and reliability ny tag a $199.50 suitable award, known as “The Pre 

oe papain MODEL 2439: For new 90° kinescopes, (24” dent’s Cup,” will be presented 


rectangular, 27” and 30”) . y 
Net Price (Less Kine) $262.50 Mr. Colton. 


Write for Detailed Data TECH-MASTER TV Chassis ARTSD TEN YEARS OLD 


The November issue of the As 

TECH-MASTER PRODUCTS CO. TECH-MASTER TV. Kits ciated Radio-Te levision Se rvice Deale) 
News (Columbus, Ohio) reminds u 
445 BROADWAY, NEW YORK 13, N. Y. TECH-MASTER Audio Equipment that ARTSD was 10 years old Novem 
| ber 11. The association was formed 
with five members, Francis Gibb, Leo 
Loudner, Frank Knoderer, Harvey 


Check! these NJRT TUBE prices || Brower. and John Graham.’ Three 





the original members are still active 


Despite the November 11 annive: 
70% to 90% off list sary, the organization decided to post 
ee pone celebration of its 10th birthday t 
Type Price Type Price Type Price Type Price the January meeting, at which time the 


\A7GT 6A6 49 6BQ6GT 57 6X4 35 officers for 1954 would be installed 
(asGT “a? Bam ‘2 seay OxseT 38 uarantee — ' 
iH5GT GAF4 1.06 6827 7F8 6 
iL4 6AF6 75 604 12AL5 RCA WILL ISSUE BOOK 
1L6 6AG5 41 6CB6 2 12aT6 3 , —— > text for » service 
LCS 6Als os acne Seat? ALL NIRT TUBES | A complete color text for the sé rvice 
+ I cake 73 6F6G 12AU6 ARE BRAND NEW technician is promised soon by th 
‘ 6AL5 vi 6F6GT ' ~ ' . Tr 
IRS 6AQ5 > 61507 BAve ld nfl egy Radio Corporation of America. The 
hy be ; = a 12Av7 wane : book, tentatively titled “Practical Colon 
pK 6 12AX4GT ine ar . : 
6AU4GT 616 (2AX7 relevision for the Servicing Industry, 
6AU6 684 12BA6 av he availahic cariv 1e ves 
1X2 SAVG ene? ar may be available early in the year 
sA4 6AX4GT 6SA7GT 12BE6 
ia4 onne 680761 12847 | ARTSNY ON THE AIR 
68K7G 3 : . sn 
oe 6BC5 68L7GT 128K76T ; ' ; , } Associated _ Radio and relevi io! 
+4 6SN7GT 128N7GT Service Technicians of New York City 
6BE6 68Q7GT 128Q7GT 4 35B5 ‘ ; . : ° % ANT otas 
68066 6T8 54 (28R7MET ; | are co-operating with NBC’s TV station 
t . rar . . , 
pny oa 59 12V6GT ++. 40 7OL7GT WNBT and radio station WNBC in a 
H iVGGT 198G6G 5 76 } 
oon ; 6W4GT 19T8 43° «11723 campaign for better—and better paid 
6B8L76 6W6GT ; , : 
- senaeet 35 807 radio and television service in the Ne 


York City area. The case of the service 


T.V. PIX Free 50 For T.V. sets where voitage supply | technician is being presented in 2 num 
TUBE BRIGHTENER $1.59 


is low AC LINE BOOSTER with ber of radio and television spots that 
LOTS OF 10 $1.49 Assorted Cordensers with every safety fuse and switch $5.95 
tube order of $25.00 or more. 





























would be worth ‘more than $20,000 if 
purchased as straight paid advertising 
Many 7 volt types not listed. All tubes individually boxed. Minimum order Station manager Ernest de la Ossa 
$10.00. Tubes offered subject to prior sale. Prices subject to change. Orders in pointing out that the service techni 
shipped prepaid if check is enclosed. 25% deposit required on c.o.d cians rate such attention, stated: “We 
shipments. have long realized that we at WNB« 
and WNBT rely on the hundreds of 
SEND FOR FREE TUBE LISTING. reputable service technicians who keep 


f millions of radios and television re 
MAN AMPSRAINY MGM MIME | Aiersiy's continuing provect of better 


more fairly priced service, and _ its 
906A WESTFIELD AVE., ELIZABETH, N. J EL 3-6166 technical help to its membership.” 
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FINAL Test Equipment Good Netws FINAL 


PHIELCO TEST Ff JUIPMENT. SPECIFICALLY DESIGNED FOR THE 


AGAIN PRILCO 
LEADS . INDUSTRY 


Serviceman’s needs 
seen as Philco’s 
Engineering Goal 


This new Phileco VHF to UHF adapter 
pioneers a whole new approach to service 
problems and at the same time is the most 
economical and practical unit ever offered. 
Servicemen are taking full advantage of 
the introductory demonstrations of this 
amazing piece of equipment now offered 
by Philco distributors coast to coast. 











i 


The First and Only VHF to UHF 


Signal Generator Adapter 





Continuing its engineering program de 
signed to provide the serviceman with the 
best possible test equipment Philco : ‘ 
C oe now = rs i Yo — action = — Under the trained eye of a Philco Serviceman the amazing 
usual cost an exclusive highly specializec ‘ LIP 
ad: ipter unit for converting the output of | G-8000 VHI 
VHF TV servicing test equipment to UHF. | ——— - ——— 





to UHF signal generator adapter is shown in 





Practical Portable 3-inch 
Television Oscilloscope 


The tremendous growth of television 
requires the most practical and versatile 
types of equipment to answer service | 
needs. Philco has such equipment, par 

ticularly in its 3’ scope which is 2!4 times 
smaller than other 3” units, making it 
adaptable to either bench use or field 
servicing. High sensitivity and wide re 

sponse make it ideal for TV work. 


_ PHILCO CORPORATION 





Accessory Division 
Allegheny Ave. & "A" St., Phila. 34, Pa 





“Philco Test Equipment Specifically de-| 
One of the Finest Vacuum | signed for the serviceman!” That's the | 
theme of Philco’s enginee ring program. 


Tube Voltmeters ever Designed A program which you, the serviceman, can 
| depend upon to supply the very finest in 
Facing up to the task of measuring high} service test equipment. Discover how easy 


impedance circuits where loading effect] it is to own a complete Philco Test Equip 

must be kept to a minimum Philco hi as| ment Laboratory. Your Philco Distributor NAME 
again designed a unit which meets the] is eager to serve you by offering his new 

most rigid engineering specifications All| special payment plan to best accommodate | ADDRESS 
reports indicate this unit is unexcelled| your needs. Fill out the attached coupon city 
for complete and accurate measurements. | as shown and mail to Philco Accessory Div 
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MODEL 709 


. 7 - inch meter. 


e Easy reading 4-color dial. 
© Calibrated to "O” center scales. 
@ Single probe for all ranges. 


Controls consist of on-off circuit switch, range switch, zero adjust, 
ohms adjust, besides switch built into probe for changing from DC 
to AC or ohms. Meter is electronically protected against overload. 


Dealer net price... $95.00 


High Voltage Probe (to 30,000v DC) and High Frequency Probe 
(200mc) available as accessories. 


See it at your electronics dis- 
tributor’s or write us for fully 
descriptive bulletin. 


JACKSON ELECTRICAL INSTRUMENT CO. 
DAYTON 2, OHIO 


“SERVICE ENGINEERED’ TEST EQUIPMENT 


1N CANADA: THE CANADIAN MARCON! CO. 


WITH THE TECHNICIAN 
ARTSNY DINNER 


A testimonial dinner 
Max Liebowitz was held 
ciated Radio and Televisior 
of New York City on Nove 
The dinner was attended 
60 members and guests. 

Master of ceremonies Sa 
an early officer of the organi 
in hailing Max as founder and 
ing spirit of the association and on 
of the leading figures in the organiza 
tion of the state and national federa 
tions. Others who paid tribute t 
ARTSNY’s president were John Rider, 
Fred Shunaman of RADIO-ELECTRONICS 
Lewis Winner of Service ind Jo ep! 
Forman, attorney for the organization 


| The appreciation of the membershiy 


was expressed by Arthur Rhine, Phil 
Goldfarb, O. Capitelli and Henry Le 
vine. 
INVITE COMPLAINTS 
Service technicians of Kalamazoo 
Michigan, plan a series of “clinics” t 


| clear up any complaints of improper T\ 


service. Forms have been placed in 
shops of all members of the Kalamazor 
Radio and TV Association, and men 
bers of the public invited to fill out d 
tails on any case in which he feels he 


| may have been cheated, misled, o1 


otherwise improperly treated. The com 
plaints, together with evidence that the 
customer paid the bill are addressed to 
the offices of Kalamazoo RTA 

The organization’s plan is to send 


trucks to pick up all sets under dispute 


and to examine them at a public clinic 

or series of public clinic then give 
a verdict on whether the work was done 
properly and if the charges were 
tified. 

Paul Goeche, the organization’s pre 
dent, stated: “We intend to do this sort 
of thing regularly, and if possible elim 
inate any technicians who bring 
credit to the field.” 





Radio Thirty-Five Dears 


In Gernsback Pub‘ications 





HUGO GERNSBACK 
Founder 


Modern Electrics . 108 
Wireless Association of America 108 
Electrical Experimenter 1913 
Radio News 19 
Science & Invention 1920 
Television 1927 
Radio-Craft 929 
Short-Wave Craft 1930 
Television News 1931 











Some of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on file for interested 


readers 
JANUARY 1920 

ELECTRICAL EXPERIMENTER 

A Celestial Short-Circuit, By H. 
Gernsback 

Magnetic Storms, by Lindley Pyle 

Learning Telegraphy and Radio at 
School 

Is There a Sub-Electron?, Rogers 
D. Rusk, M.A. 

The Radio Compass, by Pierre H. 
Boucheron, U.S.N.R.F. 

An Osciliion Radio Telephons 
Telegraph 

New Undamped Radio Receiver 

Radio Fog Signalling a Success 

New 165-ft. Portable Radio Mast 








RADIO-ELECTRONICS 








JANUARY, 


styled for 


+ waRD 


CONICAL 


Sell the antennas that are “selling” for you. 
Ward is promoting their new line of Tele-vane 

The American Home 

Architectural Forum 

Better Homes and Gardens 

Business Week 

House Beautiful 
Write today for the giant Tele-vane Sales Kit that 
gives you the complete schedule plus many, many 
more selling aids. Tie-in with this gigantic selling 


THE WARD PRODUCTS CORP. 


DIVISION OF THE GABRIEL COMPANY 
sf 
1148 Euclid Avenue, Cleveland 15, Ohio 


NEW BEAUTY on the housetops 
INCREASED SALES of TV antennas 





Antennas right to the consumer with national 


advertisements in: 
Popular Mechanics Magazine 
Popular Science Monthly 
Time 
House and Garden Book of Building 
Newsweek 
campaign for the »rewest, most revolutionary idea 


in TV antennas yet. 


“<0, 
i 


‘ 
ous 
pita reov 
c- Et 


in Canada: Atlas Radio Co., Lid., Toronto, Ont. 
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NORTH, EAST, SOUTH, WEST... 


Federal hat a Cad-ti 


Whatever the area or atmosphere... city or fringe... rain, snow 
ice, heat, dust, salt spray, polluted air or radiation... you'll 
find the answer in these quality-controlled cables by Federal — 


FOR COMMUNITY TV 
vs FoderalG “sic 5” 


K-14—71-ohm shielded primary transmission line for 
community distribution systems. Famous for lowest line 
loss, long cable runs and fewer amplifiers required. Ca- 
pacitance: 21.5 mmf/ft. Attenuation DB 100/ft: .57—50 
Mc; .90—100 Mc; 1.42—200 Mc; 2.3—400 Mc. 


or 


RG-11/U—75-ohm shielded low-loss coaxial. One of 
the best small-diameter cables. Tops as a community 
TV secondary lead-in. Seven strands #26 tinned copper. 
Capacitance: 20.5 mmf/ft. Attenuation DB 100/ft: 
1.5—50 Me; 2.15—100 Mc; 3.2—200 Mc; 4.7—400 Mc. 


RG-59/U—73-ohm coaxial TV lead-in cable. Highly 
efficient as a community system pole-to-house tap-off. 
Meets all needs wherever a high-grade installation is a 
must. Capacitance: 21 mmf/ft. Attenuation DB 100/ft: 
2.7—50 Mc; 4.0—100 Mc; 5.7—200 Mc; 8.5—400 Mc. 


K-111~—300-ohm shielded, balanced TV lead-in de- 
veloped by FTR. Minimizes noise, snow, ghosts due to 
transmission line pick-ups. Ideal for many areas where 


good TV was impossible before. Capacitance: 4.2 mmf/ft. 
Attenuation DB 100/ft: 3.4—100 Mc; 6.6—400 Mc. 


TV-1184—300-ohm dumbbell-shaped TV lead-in. A 
standard low-cost lead-in for areas without unusual con- 
ditions. Cinnamon-brown color is highly resistant to ultra- 
violet. Two conductors: 7/#28. Capacitance: 4 mmf/ft. 
Attenuation DB 100/ft: 1.28—100 Mc; 3.0—400 Mc. 


TV-1182-—300-ohm deluxe type heavy-duty TV lead-in 
with 90 mil. web. Insulated with “silver” polyethylene, 
Federal development that provides maximum weather 
protection and long life. Capacitance: 4 mmf/ft. Attenu- 
#tion DB 100/ft: 1.22—100 Mc; 2.85—400 Mc. 








Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS 


K-125 —-75-ohm coaxial TV 
lead-in cable. Double- 
shielded and jacketed. 
Formerly listed as SP-75. 
ee K-126—73-ohm coaxial TV 
lead-in cable. Double- 
shielded and jacketed. 
Formerly listed as SP-76. 
K-125 alternates for RG-11/U as secondary lead-in 
K-126 alternates for RG-59/U as tap-off lead-in 
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Wherever there 
e 


Sa 
t 


; if ~< } f el 4 
Federa G& TV-1185 * Wipe 


eco PIPELINE” of the Air! 


rr 


300-OHM 
ALL-CHANNEL 
TWIN-LEAD 
THAT LAUGHS 
tan AT WEATHER 


— 

FOR FRINGE AREAS 
TV-1182—Provides remarkably low line 
loss in fringe areas. Outstanding for re 
sistance to weather and sunlight. Silver 


colored insulation blends with any color 
scheme in home decoration. 


TV-1185’s “Silver” pigmentation lets you 


INSTALL IT and FORGET IT! 


TS 
SS 


K-200 (RG-86/U)—200-ohm heavy-duty 
ultra low-loss lead-in. Particularly adapt 
able to remote-area installations — espe - 
cially long runs and multi-stack antennas. 
Also used with rombics. 





—— 


See your local 
Federal Distributor 
or write to 
Federal direct 











Dept. D-963 


FEDERAL’s TV-1185 is virtually a “pipeline” for better-than-ever 
TV reception... VHF or UHF. Insulated with the revolutionary 
Federal-developed “silver” polyethylene, TV-1185 is amazingly 
tough, flexible and efficient. 

TV-1185 leads in Weatherometer tests... fights heat, resists 
moisture and other destructive deposits... minimizes deteriora 
tion due to sunlight. 

TV-1185 keeps the energy field inside the weather-proof sheath 
... providing exceptionally low loss...more constant impedance 
...a better TV picture regardless of area or length of lead. It’s 
easy to install and tight-seal against all atmospheric conditions 

There’s no finer tubular lead-in of its type on the market today! 


Capacitance: 4 mmf/ft. Attenuation DB 100 ‘/t: 
0.5—10 Mc; 0.95—50 Mc; 1.25—100 Mc; 1.7—200 Mc; 
2.6—400 Mc; 3.0—500 Mc; 4.5—1000 Me. 


Product of America’s leading producer of solid dielectric coaxial cables 


Federal Telephone and Radio Company 


SELENIUM-INTELIN DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. 4. 
in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. ¥ 
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If you want 
professional sound quality 


/ i} Sound engineers know that the selection of a fine 
amplifier, pickup and speaker system is only part 
of the story; that unless the turntable is of equa! 
quality, music reproduction must suffer. That is 
why they insist on such high standards for turn- 
table performance. 





do as the professionals do... 


Rek-O-Kut precision turntables are made to con- 
form to the highest standards in the professional 
field, and they certainly represent the finest you 
can use in the home. A Rek-O-Kut turntable will 
—==e->| make all the difference in the world. The finer your 
present system, the more apparent the improve- 
ment will be. Whether you select the deluxe T-12H 
or the standard LP-743, the entire performance of 
your sound system will become a new and thrill- 
ing experience. 





REK-O-KUT 


precision turntable 


Rek-O-Kut Precision Turntables are priced from 
$59.50. Write for specifications and descriptive 
literature to Dept. J—13 


si The REK-O-KUT COMPANY 
e | Manufacturers of Profesional Disc Recorders and Specialized Sound Systems. 


i 36-01 Queens Boulevard, Long isiand City 1, New York 


bl aa tina te Roto suo tine Soe Ws Toe 8 


Nationally 
Famous 


17” TVabie Check these luxury 20” Console 
features: Ultra 
$119.95 Sensitivity, dynamic $139.95 
Pl. 10% Fea. range control, UHF Pi 10% Fed 
Excise Tax adaptability, Duo . se Tax 
20” Table power supply 


$ 95 Acousticlear Sound 
129. System . . . All in 
PI. 10% a beautiful weet 

Excise Yong any Finish Cabine 

Better Prices on quar 

ALSO AVAILABLE T.V. CHASSIS 
All sets have full 1 yr. factory picture tube warranty 
and standard 90 day RTMA parts warranty 
MAIL and Phone orders filled. $25 deposit, Balance 
C.0.D., Shipping Charges Add'l. 


STEPHEN SALES CORP. 


45 Cresby St.. N. Y. 12, Phone WO 4.8233 














SERVICE TECHNICIANS 

What was your most unusual service case? Not necessarily the 
most difficult one, but the one you will remember longest, either 
because of the problem itself or because of other conditions sur- 
rounding the job. If the experience was interesting to you, it prob- 
ably will be to other readers of Ravio-Eectronics. We will pay $10 
for each "My Most Unusual Service Job" item we consider outstand- 
ing enough to publish in this magazine. If the item is striking enough 
or carries sufficient technical information to be worth more than $10 
in our opinion, it will be paid for at our regular space rates. Address 
your stories to 

Unusual Service Job 


RADIO-ELECTRONICS 
25 WEST BROADWAY NEW YORK 7, N.Y. 








Dealer Inquiries Invited 





Reduce or Eliminate 


TELEVISION 
INTERFERENCE 


with a 


BUD HF-600 Filter 


~" *3.57 


Ne Ww 
or col 
duce i 
ture 
caused 
wave 
stations 
radio stations, diathern 
equipment or airplane at 
ignition systems 
Keep your picture clear 
from interference picked iy 
antenna. A Bud Filter » 
the strength or quality o 
Easily attached to the rear 
set. Simple instructi 
Thousands now in use 
resulus 
Order your Bud HF-600 | 
Send Check or Money Ord Vi 
postage. Add 3% tax in O 


MAIL THIS COUPON TODAY 





I Radio & Electronics Parts Corp 
3235 Prospect Ave., Cleveland 15, Ohio 


| enclose $ please send me at 
I once Bud HF-600 Filters 


i Nome 
Address = . 
City — . State — 


. Leese eeeeee 
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New Professiona 
WEP oe 


at os be BR mtn byt ~ bation 
Specifically designed for maximum professional 
performance with greatest operating ease. Fric 
tion free, ball-bearinged drive system enables 
tape transport mechanism to run 15 minutes on 
a single wind (at 74% ips). Dynamically balanced 
hidden flywheel reduces flutter and wow, equiva 
lent to studio equipment. Incorporates high speed 
motor rewind (100 seconds). Built-in spring 
motor meter continually indicates condition of 
spring motor. Single knob controls tape and play 
record functions. Safety “Record” interlock. 4 
Models available in speeds of 3%, 742 & 15 ips. 


Check These Unusual Features: 
*® High-speed rewind 
* 15 Minute play per wind 
*® Hidden high-speed flywheel 
*® Ultrasonic bias 
*®& Meets NARTB standards 
* 100 Hours battery life 
® Size: 7 x 10 x 11 inches 
*® Weight: 14 Ibs. 


Write for complete technical literature 
and direct factory prices to Dept. RE 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13, N.Y. 


"TM Re US Pu Of 





WHY 


pay more for questionable 
quality* tubular TV lead-in wire? 


“subject to patent infringement. 


LOOK G@s© 


for highest quality license 
labeled* Tubular TV Wire... 


*JSC Tubular Wire is manufactured under 
license of Amphenol Pot. 2543696. 


DEMAND @S©) 


the most for your wire dollar . . . get 
BOTH Quality**! AND Low Price**! 
**JSC—Highest in Quality . . . Lowest in Price 


JSC NEW Twin Tubular 
TV Lead-In Wire... 


The best low loss, low cost 300 ohm 
lead-in for UHF and VHF televisien. 


Rain, snow, dirt or salt deposits do not 
materially affect impedance and electrical 
efficiency. 

JSC tubular construction con- 
tains and protects the concen- 
trated field of energy and 
reduces to a minimum high 
ratio signal losses. 


fas 
J.C) 
\ vir 4 


Always Look for Orange and Blue Disc of Quality 





x 


ye «250 WATT 
110-120 VOLT AC 
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Rte, Fae” 


and only 
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GUN"A’” 
1% HR. 











JANUARY, 1954 





GUN “B” 
21 MIN. 





im 
WEN 





GUN 








1235 a 
Which Soldering Gun? 


You be the judge! Three 
soldering guns were to be plugged in 
each morning kept connected, opera 
tive, HOT all day. But Soldering Gun “A” 
lasted only 1'4 hours, burned out its 
transformer and started smoking! Gun 
“B’ burned out in 21 minutes! The WEN 
Soldering Gun with Feraloy tip scored 
567 HOURS! Or compare this way — the 
WEN Gun with 50c Feraloy tip averages 
25,000 soldering connections. Gun “A 
(replacement tip 25c) 800 connections 
Gun “B” (new tip $5.00) 1,627 connec- 
tions. That means your soldering con- 
nections need cost you but 1/500 of Ic 
— using the WEN Gun. Practically lasts 
ordinary 


competitive 


forever under conditions. 


THEN THERE’S THE NEW 


Electric 
\WEN) SANDER-POLISHER 


Onl 

y 1395 
Ideal for home use and 
many shop operotions. It's 
light (2'/2 Ibs 
electric razor and handy to 
work with Operotes 240 
strokes per second. Sands 
wood, metal, polishes fur 


quiet like an 


niture, your cor anything 
Even gives a good massage 


RADIO SUPPLY STORES SELLING THOUSANDS 


Get the Facts! —See Your Jobber or Write - 
WEN PRODUCTS, INC., 5808 Northwest Highway, Chicago 31, Ill. 


(Export sales — Scheel International, Inc, 


Chicoege) 





vv 


tae,“ ‘ 
Ee 
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The new, full line of ERIE rotary selector and lever 
switches includes twenty-five item numbers. They 
are made in four styles, in single or multiple sections, 
shorting and non-shorting types. ERIE switches meet 
existing R.E.T.M.A. requirements. For protection 
against the corrosion of heavy silver plated contacts, 
each switch is sealed in a durable plastic bag and 
then boxed for convenient stocking 


Descriptive literature is available at your 
distributors, or write Dept.G for your copy 


ERIE components are stocked by leading 
electronic distributors everywhere 


ELECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR CORPORATION 


ERE PA 


ERIE PA, © LONDON ENGLAND © T CANADA 











Famous Make 


21° TV 
CONSOLE 


Complete 4 6 9” 


STEVE-EL brings you the TV buy of the year. This is 
not a kit but a factory wired and aligned chassis. The 


below wholesale so the famous manufacturer does not want his name mentioned. The 
cabinet a 7) 
outperform 


price is far 
chassis can be bought with tubes or without or complete in beautiful mahogany 
wood. Complete sets come 17” of 21 Here is truly exceptional quality TV which w 
most receivers on the market today. Em 
ploys the finest of modern engineering 
learest sharpest 


Chassis 144° wide 19° deep (controls inctuded Power supply 
tat wide, @ deep 


innovations assuring the 
picture ever 


$49.95 
64 95 
86.95 
95.95 


Complete Chassis Less Tubes 

Complete Chassis with Tubos (Less Picture Tube) 
Complete Chassis with Tubes and 17° Picture Tube 
Complete Chassis with Tubes and 21° Picture Tube 


Just a few 
of the many features: 


Complete Chassis with Tubes and 17° Picture Tube 
Ff ER gry Ke reg pF . cabinet as ‘llustrated, with Safety Mask and Back 
cathode fed with DC restoration. @ Bal Tubes and 21° Picture Tube 
anced AFC system. © High Voltage using Safety Mask and Back 
2-1X2A. @ Frequency Modulation Sound 

@ Range 44.80Me 174.216 Me @ 12 Chan We have only « limited quantity of « 
nels of VHF @ Separate power supply Firat Served Cabinet 40” High « 33° Wide «x 22” Deep 
with voltage regulator @ Plug in yoke as 
sembly. @ Vertical integrator system . 
AC interlock. @ Filtered heater wiring for 
Ff. amplifier @ Wire range of adjust 
ment commen * 70° Cosine yoke. © Pre Order By Phone: COrtiandt 7-0086 

cision matched comporents assuring efficient Order By Maii Dept. RE-1, G1 Reade St 
maximum performance . Heavy duty 
Alnico V 10° PM Spevker @ Comp'ete 
cireuit diagram, @ Tuhes: |.5U4 

2-1K2A, 1-6V6, |-6AX4, 1.6807 , 
3-6AL5, |-6AG7, |-GAU6, 3-12BH7, 1-616, 
1-686C5 


eo nf 159.90 


Complete Chassis with 


cabinet as illustrated. with 169.90 


abinets. First Come 


61 Reade St... New York 7. N.Y 
166 Washington $t.. New York, %. Y 


At our 2 stores 


New York 7.6. ¥ 


STEVE-EL ELECTRONICS CORP. 


Dept Y RET | 61 Reade St.. New York 7, N.Y 


COrtlandt 7-0086 





NEW DESIGN 


Transistors 


HE smallest TV camera tulx 
veloped for broadcast use hi: 
announced by RCA. The vidicon, 
6326, weighs only two 
promises greater efficiency and e« 

in the televising of movie film 
The new electronic 
only a fraction of the size of an 
scope tube normally used for fil 
up, yet it is up to three 
sensitive and has a 


ounce 


“seeing eyt 
icono 
fT pick 
time 


more 


spectral response 


Smallest TV camera tube, Vidicon 6326 


approaching that of the human « 
The tube measures 1 
and 6% inches in length. Camera 
this new pickup tube can be 
any type TV-film projecto: 
Developed from the well know: 
trial vidicon which is not suited 
detail work, the film-pickup typ: 
has a resolution capability of app 
mately 600 lines, and need 
third to one-half the light re 
televisior 


inch in diamet« 


an iconoscope for 
pictures 
The 
signal to noise ratio (the rat 
intensity of desired video signa 
of undesired 


vidicon’s visual eq 


noise signa 
measured as 300 to 1. The t 
contributes no apprec liable 
video signal. The new tubs 
ly suitable for the reproduct 
films on a monochrome syst« 


G-E has announced the additior 
type GL-6386 to its line of “I 
high-reliability tubes. 
The 6386 is a miniaturs 
triode with each 


mea il 


section being of th 
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oie MIDWEST 
FRI EE Nee 


For 1954 a Completely NEW LINE of 


Wrenn 22] “TELEVISION 


COMPLETE 
CHASSIS 


or 


LOW FACTORY | 


YOUR CHOICE OF EITHER 12 CHANNEL 
. VHF or All-Channel VHF-UHF aan 
Buy your Television or Radio Direct from the Midw Fact 


30 DAYS TRIAL Fasy doa and at LOW FACTORY PRIC ES 
years Mi awe st, the world’s largest 
anul 





MIDWEST Series 16 RADIOS 


In Beautiful Consoles and Complete Chassis | 


Once again Midwest 
offers its famous series | 
16 five bend AM-FM ; 
menage Bam (BE) WRITE IN NAME AND ADORESS (PLEASE 
i Radio- oy PRINT) ON COUPON OR 2c POSTCARD 
ograph with 3- At ' 
utomatic Inter- \ Be IMIDWEST RAL & TELEV 


pDept. D 38 909 BROADWAY 


— wy 
oO 


: Please » 
a 


as 
' 


acios 
MIDWEST RADIO & TELEVISION CORP. [am 
i 
s 


JANUARY, 1954 


' U 
eeeneneceeecacece 
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CUSTOM-BUILT CABINETS : #630 ‘src: TV SETS —from FACTORY to YOU 


5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra). © @ Ready drilled for any #630 TV chassis and cutout for any 
14”, 17", 19", 20” or 21” picture tube at no extras in pricen. © © © Also ell with undrilled knob panel for any other TV set. ® ° . 


EVERYTHING NECESSARY for an easy perfect assembly is included @ © © Each cabinet is delivered complete as pictured with mask, safety glass, mount 
ing brackets, backboard, backcup, hardware and assembling instructions © © © Each cabinet is shipped in an air cushioned carton from FACTORY to YO 


The VOGUE The MANHATTAN The MAYFAIR The PLYMOUTH The TOWN & COUNTRY 
Most Popular Style, Quality, Price Exquisitely modern, with an ele- Choice of interior Decorators, potterned after ithe popular credenza 
Table Mode! gance of simplicity in styling. truly superb in every detail. Aavaiiani picture tubes 14” 


~~ 


VOGUE also available 
for 24° or 27° pieture tube 
W391", W-27", D-2a" 
H-40", W-26". D-25”" Hi-40",. W-27", D-23” 


562-5 MANHATTAN ae 6 27°CRT $98.56 $] 05.48 om, #0. Oe “Shee 5] 09.62 


Heat W274", baa" 9QG.22 
a 
SHELDON FINEST GUARANTEED PICTURE TUBES 


MOST desirable 5 sizes — ALL RECTANGULAR e e e BRAND NEW in Fectory Sealed Cartons — With a Full Year Guarantees 


17 «mn $29-63 20" =r $99-74) 21" coer, $44.68 24" 2 968-26] 27” pi, $8257 


Aluminized Aluminized 








THE #630 TV RECEIVER remains unmatched for quality and performance ©@ RCA designed and developed this 7. quality-wise not price-wise 
e o 


set retailed at $375.00 @ Subsequent TV sets serve to prove the sacrifice of quality for price hat better proof can t 
than the fact that it is the choice of TV engineers and TV technicians! Herewith we offer you— YOUR BEST BUYS IN T\ 


7 . © Excise taxes have already been paid by us. 


The original 10° 
a of its superiority 
All you pay is the price shown 





own with U.H.F.—Licensed under RCA patents 
fs Ad your COMPLETE READY TO PLUG IN AND PLAY—Similar in characteris 
pout and features to the TV KIT at left © Manufactured especially for us | 
Regal Electronics Corporation @ No efforts or expense have been spare 
in workmanship or materials, to make this #630 SUPER DELUXE I\ 
# CHASSIS the Best obtainable for fringe areas, clarity and all-arour 
performance, regardless of price. Customers report reception better th 
200 miles © Each Set is factory aligned and air-tested @ All parts car 
the RMA three month guarantee © Our mass volume of business on this 
CHASSIS (numbering thousands of pleased customers) now makes it 


Super Deluxe possible for us to reduce the price to s mene) 
a only 1 5 7: 


~~ TV CHASSIS | 1630 TV SPECIALS } TECH- MASTER. 





U « F both with U.H.F. 

with eee Ve e Be TECH-MASTER Model C-30 TV CHASSIS. This Model has retained the 

outstanding characteristics of the RCA-630 circuitry, namely the four 

stage, full bandwidth picture IF strip and the three-stage FM sound sex 

With o #630 SUPER DELUXE 31-TUBE TV KIT tion @ In addition, the latest innovations in synchronization and sweep 
circuits have been incorporated to produce a custom-quality receiver 

including your favorite U.H.F. Station © OPERATES 16” TO 24” PIC- , 2 . 

TURE TUSES © Engineered in strict edherence to the genuine RCA assuring outstanding performance @ 30 tubes, 12” speaker. 

#630 plus added features © FULL 4MC BANDWIDTH @¢ CAS. 

CODE TUNER ¢ COSINE DEFLECTION YOKE ¢ LARGER 

POWER TRANSFORMER @ KEYED AGC @ 12” SPEAKER .. 

UNIVERSAL MOUNTING BRACKETS @© CONDENSERS and RE- 

SISTORS at rated capacities and tolerances. You receive a COMPLETE TECH-MASTER Gold Medal “Model 2430-9 TV CHASSIS, 

SET of PARTS and TUBES, everything needed is included (less wire 90° deflection, operates all 24” or 27” rectangular and 30” round 

& solder). All LF. Coils and Transformers are factory pre-aligned and picture tubes. The last word in TV achievement © Ideal for wal! ot 
custom-cabinet mounting @ Detailed technical data mailed on request 


tuned. You will enjoy building it with “LIFE-SIZE easy to follow 
step-by-step ASSEMBLING INSTRUCTIONS” included with each KIT. however with the knowledge that this CHASSIS is a 30-tube #630 with 
both TECH-MASTER’S and OUR guarantee, you need not hesitate 


NOTHING BETTER AT ANY PRICE | $ sending your order in now. 
only .. 119" amen y KC 

















~\ -’630 SUPER DELUXE TV CHASSIS~ 











X 
_ * 
630 TV BASIC PARTS KIT Modernize a #630 or any TV Set PULSE KEYED AGC a 


A nest, most accurate and the enstoet t Kit 


cnc o omussn.cvassis ran 44. || STANDARD CASCOBE TONER | | f2-ce- So tRey Es 





items) 
pn MO AL Only For better all around performance COMPLETE SET OF PaRrs $4.59 








lud SAL ty r ruc 
VERTICAL OUTPUT TRANSFORMER 49 Sends iene otbasines ine $99 49 —— 
VERTICAL BLOCKING TRANSFORMER san manus, Gok a 
FLYBACK TRANSFORMER #21115 Suruations anh Sih Satie tants onan. | tor cutading te neee Ty MSTeUETIONS. $0.48 














FOCUS COIL, 470 ohms #20202 








on your 2630 TV receiver. Postpaid 





Including LIFE-SIZE TV BUILDER INSTRUCTIONS 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7,N. Y. 


~xle Tuner in any make TV Set. Postpaid 
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COSINE DEFLECTION YOKE 70° 
E Brooks CASCODE MANUAL, how to tnstatt 50¢ | HINTS FOR BETTER PREFORMANCE $1. 00 | 
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PARTS for #630 & Other TV SETS & EQUIPMENT) BELIEVE IT OR NOT! 


STANDARD CASCODE TUNER, inc!. tubes.$22.49 PUNCHED CHASSIS PAN, codmium plated $4. 87 ' 

ESCUTCHEON PLATE, for tuner 2 -69 630-KIT, screws, nuts, rivets, washers t 

COMPLETE SET OF KNOBS, inc!. decals... 1. Hi VOLTAGE CAGE ASSEMBLY, complete 3: 3 

POWER TRANSFORMER, 2%5mo. 20116... 9. VOLTAGE DIVIDER SHIELD & COVER ‘1.79 

VERTICAL OUTPUT TRANS. 20472... 2. ELECTROLYTIC COND. SUB-CHASSIS : 

VERTICAL BLOCKING TRANS. 20212... 1. SOUND DISCRIMINATOR SHIELD 

HORIZONTAL OUTPUT TRANS. 2/11! DEFLECTION YOKE BRACKET 

HORIZONTAL OUTPUT TRANS. 2/|| DEFLECTION YOKE MOUNTING HOOD 

FOCUS COIL, 247 ohms 201.... 2 FOCUS COIL BRACKETS set 

FOCUS COIL, 470 ohms 20202.... 3. CATHODE TRAP COIL siglo 

DEFLECTION YOKE, 60° 201D|.... 2.97 CHASSIS MOUNTING BRACKETS set of4 . . for 

DEFLECTION YOKE, Cosine 70° 2060!.... 3.98 BRIGHTNESS & HOLD CONTROL BRACKET . 

SOUND DISCRIMINATOR TRANS. 20:« |<) 3512 WIDTH CONTROL BRACKET : $7.4 

Seamaster 

n 202 K} j USE (.25 amp.) ° : - 

1st & 2nd SOUND I.F. TRANS. 20\Ki.... 1. HV RECTIFIER, socner, ASSEMBLY, single. AM SUPER RADIO FOR #630 or other TV 

HORIZONTAL DISCRIM. TRANS. 20818.... 1. HV RECTIFIER, SOCKET ASSEMBLY, double 1. 

tueea taaP con : 0 TV 6 LIME CORD, with both plvas : 

CATHODE TRAP COIL, 202K4 y linput) 

WIDTH CONTROL COIL, keyed AG‘ SC IRAAG COMPLETE TERMINAL STRIP KIT, set of 30—zj. 12 OHM COAXIAL CABLE 

HORIZONTAL LINEARITY COIL, 20/8: 5 AGC BRACKET & SOCKET : 

3rd & 4th PIX COILS 2021 3a MINIATURE WAFER SOCKETS a d hank $ 4.64 

FILAMENT CHOKES 2041 ; MINIATURE MOLDED SOCKETS ......._. spool 21.99 

VIDEO PEAKING colt, 203L1 OCTAL WAFER SOCKETS rea A celia OR we 39.86 
‘ 3L2 : CATHODE RAY TUBE SOCKET, 18” lead 

VIDEO PEAKING COILS 03 : HV KINESCOPE LEAD, with cl; te 

VIDEO PEAKING COILS a: AUDIO ouTPur TRANSFORMER (6X6) 

1ON TRAP BEAM BENDER, double j e 8” PM SPEA R, heavy alnico #5 may ynet 

ION TRAP BEAM BENDER, s ngie 2030 : 12° PM SPEAKER, heavy alnico #5 magnet 


Complete, ready to install w/tubes & instructions 














VARIABLE CONTROLS H.V. FILTER CONDENSERS —1cortwhoets) i] 300 OHM TWIN LEAD-IN 
PICTURE & SOUND, 10k ohms | meg. & switch 1.14 1Siv 500 | i ecteah 6 t0 
VERTICAL & HORIZ. 50k ohms | meg 1.04 20kv aimed pale He 


prose ote CONTROL, 50k ohms oko 30kv : spool 
HORIZ. TERING, wirewound 20 ohms.... . 1000’ — two 500’ spoo 12.82 


HEIGHT CONTROL, 2.5 megohms “— 
its couaat ~:~ -g 680 PARTS & COMPLETE SETS 
+ wirewound 20 ohms. .96 Ty WIRE & SOLDER KIT, for any Set... 
FOCUS CONTROL, w rewound 1500 animes .98 VIDEO AND 1. F. kIT, 19 items 7.84 
HORIZONTAL DRIVE, 20k ohms ‘44 VARIABLE CONTROL KIT, 9 controls 
’ Sataodns aEettOK ai, i 
wi ND + 4 resistors. . . 

ELECTROLYTIC CONDENSERS — 85°C BRACKET AND SHIELD KIT, 18 items.. 8. 
40/10/80 mid —-450/450/150 v _... ELECTROLYTIC CONDENSER KIT, 6 cond 7. INDOOR WV ANTENNA 
40/40/10 mfd —— 450/450/450 v ............ ly TUBULAR CONDENSER KIT, 38 condensers ° Newest, pa . jh-gain type 
80/50 mid —— 450/50 v """" qla9 CERAMIC CONDENSER KIT, 28 condensers 
Po 10/10 mid —— 450 ‘450 359 v a, MICA CONDENSER KIT, || condensers... 1. @ Brass 3-section chro ited dipoles 

0/80 mid —— 450/350 v _.. 1.49 TERMINAL STRIP KIT, set of 30 ee © Alicaitals Wb end tporeél 
350 /1000 mid ——10/6v ....... @ COMPLETE SET OF TUBES, 29 tubes 


RADIO & TV TU BES UNIVERSAL Zetisrie BRACKETS Be as mice $5.95 


“a Y Pie A. 1 
STANDARD TOP KNOWN BRANDS — | oi*="sim sitet | [CONICAL TV ROOF ANTENNA 
At 14¢ each _37 36. 39/44. / SK. er ee ee ae i ate 


tat flectors insures greater concentration of signals 
At 39¢ each — 3575, 35W4, 5Y3. 6AL5, a Pe HE. reaching the dipoles and reduces the number of 
43, 80, 6Hé, 6SQ7, 125)7. 6FS, 7C5, 7F5. of // W274 G ,, Ly reflected rays. Made of seamless aluminum, 


assembles in a jiffy 


At 59¢ each 
1LDS, 024, SU4, 6AT6, 6K6, 1 0 0 ASSORTED TUBULAR only $Q-84 
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6SA7, 6SK7, 7F7, 11723, 45Z5 


At 69¢ each — a IT4, 175, 6C4, CONDENSERS 
6C5, 6AB4, 6AU6, 6BE6, I2AL5, 12SK7, 12SA7, All Are Standard Brands oe) SKY SWEEPER TV ANTENNA 


SOL6, 6BA6. 6AGS. 6CB6, 6SN7, 7A8, 6AB7, 35L6, & Decirable Siees 
5085, 12SG7, 12AT6, 7V7. $15.00 Valve Only Most POWERFUL PERFORMANCE on vour Tv set 
A ft of Selector Switch (no rotor is used) 

Ae ee ea rai l 154, 904 208, 100— *sorevave™ «99.97 bee enon tae Aamnms tes MAXIE 
eat RESISTORS PERFORMANCE on any V.H.F. or U.H.E 


Station, (Channels 2 to 82.) 


At 98¢ each _ j a7 183, 1.84, sv4. 6ac7, an 
6AH6, 6AKS, 6J6, 6SH7, 618, 6SD7, 7F8, 25A6, 15 — Asst. Radio Electrolytic ‘4 74 Comp! Precision-built STACKED 
35A5, SOAS, 117Z6. CONDENSERS ‘ ARRAY ASSEMBLY. Special price. 924-%° 
cy 1 Assorted TV Electrolyti $ 88 Unconditional money back guarantee 
. om Mee pop Ai 6 LOW-LOSS 4-CONDUCTOR LEAD-IN $9.90 
TUBE CARTONS in Lots of 100 | 19 — “CONDENSERS wae oe 4 
(10% extra discount in lots of 1000} ASSORTED MICA $ Cy) 
oat ag” — CONDENSERS : 
SMALL PEANUT Wx" ...$ .89 1-95 TV CRYSTAL-CLEAR LUCITE MASKS 
ee ASSORTED CERAMIC 4 Framed in Rich Gold Leaf Finish 
LARGE PEANUT rir. 98 | JQQ- apecnrme, conaute , aa. Gel Lent Finish 
GT TYPE 04°01'4"x3%"........... 1.06 <amaiiin § aanan —TE.86 7° — Rect 13/" a 17" $ $.97 
21” —Rect. 1534" x 207 
SMALL G 1)"21'y"x4'4"............ 1.39 10 5. oe / h- 


24” — Round 20'/,” x 26'/4 14.65 


a RESISTORS 27” — Rect. 2\'/,* 227" 15.48 
LARGE G 2°x2"ss".. 1.59 10 .~ASST. PILOT LIGHTS 54.83 (tnctosiag Set of Rosettes) 


EXTRA LARGE nd 12%" x 6," 2.97 O44, 46, 47, & Si 
100 —Assonteo SOCKETS $9.92 TV PLASTIC OPEN MASKS 


Octal, Loctal & Miniature Used in conjunction with safety glass 


MISCELLANEOUS ITEMS 100- ASSORTED KNOBS 59.97 Wea te” tae 


vy mene VourAase PROOE = SCREW & PUSH-ON i _ peeadl A x a 
. recess ° — Rec Why 
ONE POUND ROSIN CORE’ $ SOLDER ‘ 10- VOLUME CONTROLS $ 94 
UNIVERSAL pureut TRANS. (any tube). . Aenonees, WITH SWITCH — 
D, molded plug 71 fh meg. and others i 
VARIABLE CONDENSER. 2 gong, wper | ad Senvaeas TV SAFETY GLASS in HANDY SIZES 
_ F. TRANSFORMER, 456 kc a 10- $4.94 Ini" x 104". $2.96 | ie" x 22 $4.29 






























































F. TRANSFORMER, FM 10.7 mc Aone. LESS SWITCH 1514” « 20!/,” 3.72 22%” « 25% 6.47 


PHONO MOTOR, 78, 45, 33 2 1, 2'meg. and others / 
PHONO AMPLIFIER, inc! 3 tobes Resistor é sent code charts FREE with each order IT" « 23% 5.24 ah a a 6.98 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7,N.Y. 
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NEW DESIGN 


remote-cutoff type. It is designed for 
applications as a cascode r.f. amplifier, 


VAbyA Lo GO off TEX Ad i.f. amplifier, or mixer in circuits which 


use a.g.c. When used in cascode appli 


cations, the performance of the tube is 
All Tubes Individually Boxed! Same Day Service! 
Check this list for Fully 1-Year Guaranteed Tubes. 


Type 
6)5GT 
656 
6376 





Miniature medium-mu triode, GL-6386 


characterized by high gain, low noise 
figure, and low third-order harmoni 
distortion. 


6B05GT 5 r The tube minimizes cross modulation 

6BD6 : : - 

6BE6 ‘ + which can occur in the first stage of a 

44. ; —_— when a strong signal is close to 

6BG6G6 the desired signs 

ones 1 d sired signal. 

6B 46 ~ 58 Under typical operating condition 

6B8Q6GT @ - 

6BQ7A 13857 a cascode amplifier, the plate ippl 

one” ‘ 128K7GT voltage is 200; grid supply voltage, —2 

iC 128L7GT ' 

6C5GT : 128N7GT § cascode transconductance, 4,000 mi 

6C6 128Q7 

6CB6 128R7 

6C066 12V6GT 1177 
1437 11723 . P 
14w? #07 ‘ Development of a 21-inch, 90° deflectior 
198666 1274 TV picture tube has been announced b 
19C8 2050 . . 
1978 1000F M ' Westinghouse and Sylvania 


9 


cromhos;: cascode plate current, 10.5 ma 


VI 


All tubes FULLY GUARANTEED for ONE YEAR! Designated as type 21AMP4 and type 


21ANP4 for magnetic and electrostati: 


NOW! RAD-TEL PARTS AT BIG SAVINGS! cre dee teas Mae ce eaetines 


iy previo 





> 6 21-inch type 

Here's your big opportunity to save as The over-all length of the new tube i 
never before on PARTS you need NOW! paso g grail oa ane ee 
Send for free illustrated catalog! , 





Radio Receptor has announced produc 
TERMS tion of their type RR38 P-N-P junctior 


transis The RRB8S& is signed f¢ 
TERMS A 25% deposit must T UBE ane seas The RR ! design for 
accompany o orders ae operation at low power output levels. It 
eng ry Rar ed ¢o is particularly applicable as the output 
t rvington 
ments ) v 9 e a te 


warehouse. Orders under stage hearing aids and persona 

$10—$1 0OHandlingCharge receivers. 

a ee Maximum ratings for the RR3S& are 
Phone: Essex 5-2947 Dept. RE-| 115 Coit Street Irvington ct we. collector voltage, —25; collector current 
5 ma; collector dissipation, 50 mw 

ambient temperature, 50° C 





“Integrity Is Our Chief Asset’’ 














RCA has announced a short 


\ & 
RADIO-ELECTRONICS is paying good ’ tli hti th sn Ghalatiie 4 ton Dalene tr 
Spo Ig hg e | automobile headlight-dimming 


rates on acceptance for original and un Nestenated as the RCA-69 


ae , “. / - 
. | Instantaneous response to 
usual articles on audio, television, FM and ‘ I - 
i critical timing requirement 
. j 


light-control service, and capal 


AM servicing, as well as articles on indus 2 
providing stable performance over 


trial electronic equipment and applica ‘ | periods. Its high luminous sensi 
allows use of an amplifier wit! 
tions. Send for a copy of our Authors’ | tively low-impedance input and 


Supper... , fy q nr stages than required by a le 
Guide. Address TREATMENT » If | tube 
} wucanon Hy} Mi} AY The low dark current of the 
RESEARCH : permits the use of high-resistance volt 
ete a. 4 

age-divider networks to minimize powe! 
requirements and to improve not onl; 
operating stability but also tube life 
Its maximum anode-supply voltage 
| is 1,250, current, 0.1 ma. END 


RADIO-ELECTRONICS 


THE EDITOR, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N.Y. 





Arthritis 4 Rheumatism Foundation 























Batelco a lel Follow this path 


to faster, 
more profitable 
repair service 


Custom 
Engineered 
Antennas 


If you're like thousands of other 
The Adelco FDY is the ; busy Service Engineers, you can't 


afford to sacrifice profit time 
complete answer to an hunting for repair parts. That's 


all channel fringe area why it pays to have your Cen 
VHF-UHF antenna , tralab controls on hand when you 


need ‘em in one of these 3 
Shipped completely handy Blue Shaft Control kits 


preassembled. Assortm nts contain exact re | 
: fs placement values vou use every 
List price — $27.75 —_ Model FDY 


day, in plain or switch types, for 


double stack VHF-UHF popular radio and TV sets! 


Adelco UHF Yagis are 
high gain, cut to channel, 
6 element antennas. 


A rigid aluminum channel 
crossarm allows the mast 
clamp to be set behind the 


reflector. 

‘ Ps : ; Kit deal B.-A 
Available in single or contains 22 controls (8 type 

and 1 megohm \ll oun ( 

double stacks. taper. Standard full-length fu 


Model UHF Yagi List price range—$5.55 to aa anei 
$8.90 depending on channel. 


ed 





ADVANCE ELECTRIC CO., 8510 NORTH END AVE., OAK PK. 37, MICHIGAN 











Kit deal 8-8 


Handy Plastic-Paks 
of 12 controls each 
10 fast moving a 

for parts onl no « 
or plastic containe 


And remember 
factory-attached and t 
immediate installation 
SOL6GT ... . Centralab distributor ha 
More than 400 types in stock. Include all your needs when ordering. of Blue Shafts on hand ' 
Orders less than $10.00—add $1.00 service charge. Terms: 25% with order, balance C.0.D Please mits well = xed Uaner She 
include postage. All prices subject to change without notice. F.O.B. New York City. Mail order from him NOW *Trod . 


division. 


Pee eseeesssassasuaasaen 
CENTRALAB 

A Division of Globe-Union Ine 

922A E. Keefe Ave., Milwaukee 1, Wis 

Please send me ¢ slog lete de 
tails on Ce lab Had LV « i wits. 


j 


4307 


SAAALLSPLS, 


i 


OMY 


Name 


Ss) 


Soin The . | ; 


MARCH OF DIMES 
January 2 to 31 MARCH OF DIMES 


January 2 to 3 


Firm 


Address 


City Zone 
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a 2s 
py) irish OFFERS YOU A 


BRAND 


SOUND 


RECORDING TAPE TO FIT 


THE PERFORMANCE REQUIREMENTS 
OF YOUR TAPE RECORDER....... 


Not all tape recorders are alike. A professional instrument 
intended for high quality music reproduction will perform dif- 
ferently than a portable unit intended for home or office use 
Whereas one will record and reproduce from 30 to beyond 
15,000 cycles per second, the less costly unit may be limited 
to a range from 100 to 7000 cps. or less 


Obviously, there ts 


no advantage in using a wide response tape 


with a limited-response recorder! And there is a definite 


disadvantage 


WHY PAY MORE FOR WIDER RESPONSE 
WITHOUT GETTING ANYTHING IN RETURN? 


the 


sub-pre 


IRISH 
tape 


Untl development of 


users of fessional 


2 


choice! But trRiSH Brown Band 
specifically for such recorders 
NO SACRIFICE IN QUALITY 
has been specially dev 
fidelity the 


and 8000 cycles 


The 
now enables you to buy high quality 


true frequency range 


considerable savings in 


at a price, which up to now 


ordinary paper tape! 


1200 feet, plastic tape, on plastic reel 


For 
wicle 
kis 


professional recording on 
response, y 
l 


BAND NO. 2 


frequency 
H GREEN 
wide-range 


super-sensitive 


is) «€©lused in broadcast stations 
studios throughout the industry 
1200 feet on plastic reel 


2400 feet on metal reel 


One day will 


write direct to factory 


you surely 


sample test reel today 


grown 
recorders 
was 
THERE 
IRISH Brown Brand 
eloped to reproduce with 


between 


production 


could 


equipment 
our best tape buy 1s 
1, the professional 


and 


use 


for 


Band 
had no 
designed 
HAS BEEN 


100 


costs 


plastic tape 


only buy 


$3.75 
with 


ORR; 


aC lio 


recording tape that 


rec ording 


$5.50 
12.85 


IRISH 
a free 


At all leading radio parts distributors 


ORRADIO 


INDUSTRIES, 


INC. 


OPELIKA 5, ALABAMA 


EXPORT DIVISION 


WANTED 


WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 
WE PAY TOP $$$ FOR: 


® RADIO RECEIVERS 
@ TRANSMITTERS 
w ARC.-I 


RIALS 
AN CONNECTORS 
we iv 
ANYTHING! 
Wire today! Tell es what you have. 
TALLEN CO., Inc., Dept. RE 
159 Carlton Ave., Brooklyn 5, N. Y. 
SEOSSEHSSESSHSSSSEHSSH SESE SESESESESS 


RT.13 
INTROL BOXES 
CATORS 
8 


Morhan Exporting Corp., 


New York, N. Y 








Watch for the 
February Issue 


of 


RADIO-ELECTRONICS 


on the newsstands 


JANUARY 27, 1954 








NEW PATENTS 


MILLIOHMMETER PROTECTION 
Patent No. 2,648,820 
John H. Miller, Short Hills, N. J 
(Assigned to Weston Electrical Instr. Corp.) 


thousandtt 


is actually 


A milliohmmeter 
The 
oltmeter 


to be 


measures 


ohm instrument 
connected ac ~ 
controlled 


and the 


and i 
ired A 
through this re 


ired by the 


meas 
istance 


mea meter 














A milliohmmeter must be 
care, for, if the 


open-circuited, it 


used 
unknown resistance 
will develop a very higt 
the This 
the use of a relay to protect the meter 


In the 


Sattery 


and will damage meter pate 


diagram, R4 is the unknown 


current flows through termina 


only the resistance a-b is to be measurer 


the meter consumes a very low 


terminal resistance at a-b is negligible 
within the 
no effect 


measurement, 


« d, are not measured 


their resistance ha 
To make a 
meter M then measures a standard 
Adjust R2 till M full-scale. Ther 
MEASURE position 


depress 


reads 
Sl to it across a-t 
battery unchanged, the 


of a-b to RI 


current 1 


will show the percentage 
brated in milliohm 


The coil RY 


cient current flows 


is energized only 
through R4. If R4 
or open-circuited, RY attrac 
and the 


adjusted to operate 


relay 


will not t 
will be 
only if the 
wh for safe 


multiplier 


ture, meter cireuit open 
inknowr 
meter 


Normally S82 
the 


is low eno 
R3 is 
With this 


measure higher res 


D.C. AMPLIFIER 
Patent No. 2,646,515 
Leslie Lynch, Bell, Calif. 


This amplifier 


current 
a range 
millohmme 


witch open, 


istance 


has a very high input 
output resistance. It i 

little The 
voltmeter. Gl 
At the start « 


momentarily 


and a low 


consumes power tube is 


an inverted acts as 


is the control element 


ment, Sl to place 


is ciosed 


tive voltage on G2. Radiation cause 


negative charwe so that the microammeter 


deflects upward 
The 


within an 


v.t.v.m. and associated parts ars 


ionization chamber, one side of 
broken line At the 


collector Wher 


is represented by a 
of the 
switeh 


chamber is a 
the 


within 


plate 
plate goes 
the 


particles which fall on the 


is closed, negative 


tion acting chamber ionize 


releases positive 


COLLECTOR PLATE 


ee 2! a se 


They 


permit 


charge 
Gl cir 
meter 


neutralize the negative 
in the 


radiation, the 


more current flow 
more intense 
fa ter The 

or similar tube 
40 and 100 
be set for an 
Normally, 


at about 


inventor has determined 
will have a linear outp 


Therefore 


reading 


microamperes 
initial meter 
the circuit as shown here will 
100 wa, so no limiting device 
oecur due 


like 


negat 


In practice, errors may 


rays and leakage. These factors the rad 


a gradual loss of the 


RADIO-ELECTRONIC 


itself, cause 


> 





Cat. No. 
3015 (— ) 
Price $6.75 


ea. list 


ALUMINUM 
NTS 
WELDED 


The 
a PAN i |B 














PLUS — Four stack installation 
by addition of full-wave stack 
ing lines for the ultimate in 
UHF gain and “pin-point 

directivity. 


Cat. No. 3017 ( — )} 
Price 


$1.25 ec. list 


JANUARY, 1954 


A new high in UHF antenna design — with new and better performance 
— the antenna you have looked for! 


All welded!—perfect mechanical and electrical union between all elements— 
no chance for corrosion between—grid reflector for maximum back door rejection. 


Extra-high gain— yagi performance improved through 
use of Grid Reflector. 


Packed two per carton with stacking lines for dual stacking 
Use as single antenna or as stacked array for extra gain 


GET COMPLETE DETAILS FROM YOUR JOBBER, OR WRITE... 


TECHNICAL APPLIANCE CORPORATION, SHERBURNE, NEW YORK 


In Canada: Hackbusch Electronics, Inc., Toronto 4, Ont. 





Lowell BETTER LOOKING 


rear seat auto extension 


SPEAKER BAFFLE KIT 


Available as a complete kit, with 
or without — In chrome or 
standard colors. 








Features 


Custom quality—smartly styled —all metal. 
Finishes to harmonize with any car interior. 
Standard colors my fog blue or 
a , All the way around, LOWELL ex- 
Perforated metal grille protects speaker tension auto speaker baffle kits 
cone from damage, |s fade-proof, tamper - offer you smarter styling, higher 
oe. quality, improved fidelity and 
pap pty pee bya = easier installation. 

rear speaker alone or both speakers simul. A LOWELL installation is equally 
taneously. All hardware and 15’ cable “at home” in the old jallopy or 
fanisaes. i the new “Cad”. You can see the 
of ez -— hap a ty difference; hear the difference, yet 
speech and music. LOWELL costs you no more. 





HEARD EVERYWHERE 





dream OCOZVELL MANUFACTURING CO. 


3030 LACLEDE STATION RD., ST. LOUIS 17, MO 








‘* 


WG today [= 
> 


© Amazing recep- 
tion at 150 miles 

and more! 
e@ UHF reception to 

50 miles 
© Now 32 elements 
© Extra-heavy... All- 

aluminum 
. Pre-assembled 
SKYLINE MANUFACTURING 7 «ick rig 


1652 ROCKWELL AVENUE 
CLEVELAND 14, OHIO 


























<2 x 
pa 

















RADIO-ELECTRONICS is paying good rates on acceptance for original and unusual articles on 
audio, television, FM and AM servicing, as well as articles on industrial electronic equipment and 
applications. Send for a copy of our Authors’ Guide. Address: 
THE EDITOR 
RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 
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NEW PATENTS 


and a continual rise in the meté ectio Te 
offset these errors, the instrument hould first 
be used with no radiation present. From the time 
S1 is momentarily closed, the meter reading will 
continue to rise toward the saturati alue. This 
no-radiation measurement is the 

When the instrument is placed withir 

field, it measures both the unavoidable 

and the radiation. Allowance must 

back count if radiation count 


REMOTE GEIGER-MULLER TUBE 
Patent No. 2,642,539 
Samuel W. Lichtman, Oxon Hill, Md 
(May be manufactured and used by the U. S 
Government without royalty payments) 


A Geiger-Muller tube must usually be operate 
near the radiation source it is measuring. Some 
times the source is not easily accessible and must 
be remotely probed. Often, the radiation i 
and presents a hazard to nearby 
either case it is necessary to use the 
from its power supply and from the 
into which it feeds 


G-M TUBE 














id 
3 





f 
The G-M tube feeds directly 


lower triode. These tubes are fed 





cables as shown in the diagran 
contains the high voltage lead f« 

It also carries output from the 

to the pulse counter. Due to the cat 
connection, the output impedar 

is quite low. It can be made 
impedance R is the terminatior 
line. The upper cable contains the _ 
ment supply from battery B to the 


RADAR CAMERA 
Patent No. 2,627,600 
Robert H. Rines, Brookline, Mass 


This patent discloses an idea fo 
graphs by radar. Radio waves 
target are focused on a special 
thereby photographed 

The photographic plate is made | 
aluminum compound on a suitable 
kind. Germanium or other semicor 
stance is mixed with the metal. Ther 
compound sensitive to heat is applied 
influence of heat, the acid concent 
of the compound is changed 


WiC ROWAVE KMITTER / 


To make a radar photograph of a 
ject, it is scanned by pulses of microw 
from a highly directional transmitter 
flected waves are focused by a dielectric 
the sensitive plate. The particles of the f 
ceive and rectify the waves. Heat is lib« 
proportion to signal strength and changes t 
of the chemical coating. Suitable dy« 
by the acid concentration produce 
image. 


RADIO-ELECTRONICS 





first and still finest... 
accept no substitutes 








Imitation, they say, is the sincerest form of flattery. 
If so, you who have installed some of the 250,000,000 
Black Beauty Telecaps in the past 7 years can be 
mighty proud. Few Sprague developments have been 
so closely copied cs this capacitor in which you have 
placed your confidence. 

Black Beauty imitations are available in almost 
every color imaginable . . . including black! But no 
other molded tubular can equal the unprecedented 
record set by Sprague TV Tubulars since 1947 when 
they were first introduced. 

Don't be vague -— insist on Sprague Black Beauty 
There is o Sprague Telecaps for your TV and radio service needs! There 
Distributor in ei] is only one Sprague Black Beauty, and it has no equal. 
every soles oreo | Accept no imitations. 
in the United % Write today for the complete $ television 
States. Write for a a ae vee 
the name of your and radio service catalog C-609 to Sprague Products 
nearest source of k Company,* 81 Marshall Street, North Adams, Mass. 


Don’t Be Vague. .. Insist’ on 


WORLD'S LARGEST 
| CAPACITOR MANUFACTURER 


*Sprogve Products Company is the Distributors’ Division of the Sprogue Electric C 
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CATALOG NO. 154 QUARTZ CRYSTALS 


F7-243-.093" PIN DIA.—.486" PIN SPC 
f) FOR HAM OR GENERAL USE 





500 5950 6706 7506 7825 | 1015 2605 3995 6573 7240 

4080 ts 7525 7840 | 1110 2738 6000 6575 7273 

P 77 $975 6740 7540 7850 | 1150 2785 60: 7278 

00 6750 7350 7 1825 2895 6606 73 

THE MEW 4190 $706 6773 7573 7875) 1915 2 7306 8350 

40 6775 7575 7900 | 1930 3003 6073 7325 

4280 5740 6250 6800 7600 7906 | 1940 3010 6075 6650 7340 
| | 4300 5750 62 7 950 3202 6 7 00 

2 | 7 6825 7610 7940 3215 6106 7006 7375 

4450 5773 6275 7625 7950 3237 7400 

300 7640 7973 3248 $140 7040 7 
95 5800 6306 7641 3250 6150 7 
4 $806 6325 6875 7650 8206 | 2140 3460 
484 7673 6175 
7675 8: 
$030 5850 6350 6925 7700 
$208 $682 6373 7706 
| 7720 
5250 5875 6400 6973 7725 8300 
5300 5880 6406 6975 7740 
5308 5900 7430 7750 460 6506 7175 
3 5906 7473 7773 532 3800 00 

5 7475 7775 $45 3840 6540 700 
85 $940 6700 7500 7800 8150 8733 
REPLACEMENT GUIDE 4% eech—10 for $4.00 9%¢ eech—10 for $8.00 
tow Fre eye Tv gee. ng 


ASK YOUR JOBBER) | #2e5ER [8 ax: 
FOR YOUR COPY TODAY 


THE MILLER EMBLEM . (Replacement Catalog No. 154) 
—ASSURES THE FINEST Cy IN RADIO AND TV REPLACEMENT COMPONENTS 














$ 


SSSSESEES 
wne 
_~w bed 


For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog 
+. WwW. Bee LL ER COMPANY 


5917 South Main Street ° Los Angeles 3, California 


ase 
SN 








76 
477 290 3150 3995 











$02 
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04 
405 
407 
508 
409 
" 
2 
13 
‘4 
nd 
‘8 
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Sale TY PICTURE TUBES j 4%¢ each—10 for $4.00 9%¢ each—10 for $8.00 


NEW 1954 Lowest price for quality woe, aes aeoen 


teed For One 


IMPROVEL 6 Rie) DX CH ASSIS PSST asaan 27D | | Kendehanveate antl FRSA renters 00 
o S50. OFF! sasisers or | | sstormiowe cera. -ccode AS ee tate tes eae” 


ture Tubee-550" or other 


LATEST! 1964 630DX CHASSIS Inc tudes i, newest, developments: ne Ghaseted 
Tee = : *. a ~, m 


a. b ee 4 a 
1u54 690 with all up-to-date improve 
s! Terrific reception is yours now at this 
on ri ‘ ». Gives 3-times 
P vthe rer high-gain 7 
sen ; ; PARTS DISTRIBUTORS, LT 


520 Tenth St. N.W.— Wash. 0.C., Dept. & 














a ear lock & In directly adapt 
color & -§ 


rma Wypresteee 50 - - 7 
actor ire eady . . . 
cetera | (ee | Bargain in Broadcast Qualit 
& kno 

senting Dalcnartas as WD) TAPE RECORDER gis 








FRE E> New Trouble Shooting Dosbies M 7 ad a A N i Ss M 


with each chasete 
beautiful cabinet ts 
Pm FOCUS COILS CRYSTAL ¥ finished, hand rubbed 
For 6 up MICROPHONES abowany and made by ou 
21° Miniature > own master cabinet makers 
aid type » b are custom = styled 
Brush Re ’ Ci guaranteed new @ perf 
from perfeetty Includes mask & 
equipment vet are | brackets. Cabinets 
PERFECT. Ideal for available with blank control! 
ne i 
tr hi-fi plete experimenting or re » fit any chassis 


~~ 
Ble ps pa > 
ree a a 7 plac ~ n of 7 4 2 ‘$ 50 
ustable » oh. pp 
18 mrame , with ene 8 . pular ers. 5 $90 
Volce , hia « _ ° . 
F a. add $1 

h 2 needle pl all “ 

records in all’ speeds. List price 3.40 08 uae Cabinets, 
$5 © ELEMENT CONICA itll ‘or catalog! 


$14.50 Your ea 
ost - Aluminum Antenna $3 


CONTROLS fice Pre’ tots of 10 $2.89 oa. .. , USE WITH ANY HI- GAIN AMPLIFIER 


25K Special V ANTENNA, All Aluminum “E: or a The ‘Ultra-Audio” tape transport mechanism comes com 
180K 6 tor "B9e Price! $2.06 ca. Hy Sa. age — an yy" plete with eavesion terminals and full instructions 
lots of 10 $2.69 oa. Bg rob NYC. Prices which permit its upplication to your present amplifier 

ine subject to change without radio-phono, or other audio unit, for the making, repr« 
tnterstage Transformers, 3:1 ratio ea. $1.10 ce duction, and erase of tapes, just as any standard tape 

New AL, ?. input Transformers, for Intercom —= v9 ERCURY swi recorder—but at unbelievable quality and fidelity! Thi 
— = unit is ideal for Hi-fle enthusiast, the experimenter, the 

a radio Ham, or commercial user. It is identical to that 
BUY WHOLESALE 5.000 ITEMS —CATALOG 25¢ provided for our radio-broadcast outlets. No experience 
T ITY ADLETS Matthews 1472- PA, Seondoee. N.¥.C. * required to follow simple instructions and comprehensive 
OPPOR UN —_ circuit diagrams to connect to almost any radio or audic 

Rates—45¢ per word (including name, address and SERVICEMEN. Now, A POWDER SPRAY THAT unit for full life-like performance!! 

initials). Minimum ad 10 words, ¢ must eccompeny penne gel gpg Sane ° c Records—Reproduces—Erases, At Two Speeds 
x t those placed by accredited agencies is 4 eliminates @ yo le « 8 oO ri > r 

pg 10% for 12 icuees Misleading or objectionable metal to metal contact troubles, a serviceman's must, try va ae Su tn ae ee ah oe B bene 
ads not accepted. Copy + | eam issue must reach } os re grecgntes Mall $1 00 with return ad diagrams are provided to enable even the novice to con 
Senuary 21 dress to PO LAB P. 0. Bow 25, Bay Ridge, Brook “ F 

us before January w. lyn, N. ¥ struct special amplifiers, etc., at minimum cost to obtai 
a - Electronics, 25 'Breadway, New York 7, N.Y : , results far surpassing recorders selling for many hundreds 
ALI MINI M Tt RING AN AND CHANNEL. Platn of dollars. Unit will operate with any amplifier capable 


70 , ; ” f being excited by crysts! mike or magnetic phono—and 
SPEAKERS REPAIRED at wholesale prices, Guaranteed | and perforated sheet. Willard Radcliff, Fostor On p / 
workmanship, Jobbers wanted. Amprite Speakers Service —— comme ~Ahcres wow — oe with most radios. Unit mes complete, ready to connect 
Y 


- . < s Operates in either horizontal or vertical positi 
@ Vesey St, New York 7, N AUTO KADIOS—ALL MODELS, BEST BRANDS ond wee 
DIAGRAMS, RADIO $1.00 TELEVISION $200. Give | Wholesale, Free Catalog. Redio Frank, 14456 Michigan, | Dipyided with convenient mounting lugs. MONEY BACK 


make and model Diagram Service, Box 672-RE. Hart Dearborn, Michigan (Shipped pre-paid 
ford. Cone AMATEUR RADIO IS FUN. FIFTY PAGES. EASY TO FIRST COME—FIRST SERVED On aneh-with-or 
TUBES.TV, RADIO, TRANSMITTING, AND SPECIAL Sorstend ‘ 4th for N ag mong ders—otherw se 
PURPOSE TYPES BOUGHT. SOLD AND EXCHANGED cidccien aatand Gedecmentae Gat toa Gree harges collect. 1 
- : F sfaction teed adiographic, 3246 North ange cas orde 
Send anes to B Gensler W2LNI, 136 Liberty Chicago, Mlinols EQUIPMENT—SERVICE DIVISION cash with ~e r 
ALL MAKES OF ELECTRICAL INSTRUMENTS AND | SURPLUS BARGAINS. New coaxial cables 100 ft. RG ULTRA-AUDIO BROADCASTING SYSTEM 
TESTING equipment repaired. Write for free catalogue | 8/U. $5.05; 100 ft. RG 59/U, $6.25. Coaxial Connectors BOX 243, SAN DIEGO (12), CALIFORNIA 
en new and used instruments at a savings. Hazelton In 83-18P plug 4 for $2.: 83-1R Socket 5 for $2.00. 200 
strument Co., 128 Liberty Street, New York, N. Y¥ an * Watt resistors, all ineulated, §: $2 20. cenane Sutra 
= = rT) PY) eques ar ulletin NC itl A IZ 
WANTED: AN/APR-4, other “APR-". “TS = ING CO., ARCH ST., PHILADELPHIA 3, PA 
ARC-1, ARC-3, ART-13, BC-348, ete. Microwave Equip = © morse Set n 


ment, everything Surplus. Special tubes, Tec Manuals, Lab COMP T VISION 8 o > 9 
wality Kquipment. Meters. Fast Action. Fair Treatment. | (OMPLET TELEVISION SETS $30 Ut W4API, 1420 Please Mention Radio-Electronics 


Top Dollar! Littell, Fairhilis Box 26, Dayton 9, Ohio ——— 
FREE money saving bargain list. 10 MFD/60OWV Ot | TV FM ANTENNAS. ALL TYPES INCLUDING UBF. When Answering Advertisements 
Capacitor 98¢ RCA SAPIA $4.95 add postage. Mark Mounts, accessories. Lowest prices. Wholesale Supply Co., 
Electronics, 1888 Randell Ave., Bronx 72, N. ¥. Lunenburg 2, Mass. 
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NEW PATENTS 


TRANSISTOR TRIGGER 
Patent No. 2,604,496 


Lloyd P. Hunter, Pittsburgh, Pa. 
{Assigned to Westinghouse Electric Corp.) 


This circuit can be triggered by a positive pulse 


ibout a volt. Triggering is extremely rapid, 
quiring only about 0.1 microsecond. Reset time 
few microseconds. See Fig. 1 


ad ~ 
s 
< 
« 
4 








ain 
air 


ind | adju the emitte and collector 
es. The output characteristic of the point 
t transistor is shown in Fig. 2. The lowest 





Fig.t 


ion AB shows positive resistance t higher 
rrents there is a kink in the curve indicated by 
hit This portion has negative resistance. There 
ft« the resistance goes positive again (CD) 
Che peak B varies with emitter bias. A more posi- 
e emitter reduces the peak, for example from 





olleetor ad line is shown as L. It inter- 
curve at points: E, F, G. Since F lies 
unstable portion of the curve, there are 
» permissible operating point For this 
application, E is chosen 
positive pulse arrives at the emitter, B 
mentarily reduced to H. Thi leaves only 
. ion (G) between load line and char- 
ic curve. The circuit is instantly tripped 
yoint, the collector current rising from 
1 ma to 10 ma. This output pulse lowers 
ector voltage for an instant and the op- 
point returns to E 


CASCODE AMPLIFIER 
Patent No. 2,644,860 


Christopher P. Gadsden, Belmont 
Alan B. Macnee, Boston, and 
Henry Wallman, Cambridge, Mass. 


{Assigned to United States of America as 
represented by the Secretary of the Navy) 


The cascode combines the desirable features 
he wrounded-cathode and grounded-grid am 
and eliminates their disadvantages. It 

the high gain of a pentode and the low noise 
ingle triode. It is stable and covers a wide 
The equivalent source resistance (R11) is 
high. The equivalent output resistance 

of the cascode is low for wide-band cover- 

KR is the equivalent low resistance of a 
d-vrid amplifier. It prevent instability 

rst tric L, neutralize the grid-plate 

eof V END 


S660 
L 


ANUARY, 1954 
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 Qitluctlvely Ofesent 


FOR THE HINES T UHF RECEPTION 


ALL-CHANNEL 
CONVERTER 


This modern converter sells itself after the first demonstration 
of its — picture-producing qualities. Tuning is stable 
because of the exclusive advanced design printed circuit. Small, 
beautifully styled mahogany or blonde wood cabinet 

Model ES-2 available without cabinet for custom installation 
inside any TV set. Small pancake design permits simple installa 
tion to receive all-channel UHF programs from VHF sets 
in the home or in stock. 


Write for complete information including details 
of the Packaged Promotion Plan to belp you sell. 


The ALLEN D. CARDWELL Mfg. Corp. 


97 WHITING STREET, PLAINVILLE, CONNECTICUT 








PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of service benches, 
service shops, high-fidelity audio layouts, and any other interesting and 
original radio-electronic devices. 


We will pay $6.00 each for good professional photos or equivalent, suit 
able for reproduction. 


Full information on subject photographed will increase their acceptability. 


The Editor, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 











th B Brand New STANDARD 
e B Set Mfr's BRAND 


SURPLUS WARRANTY 


BOOSTER | EDU ee le ee ee ee 


Every tube meter and chassis tested for top quality... BRANDED 


* 
W if h th e } 1B3GT 54 6AKS 6BQO7 . 79 6SQ7 4 12SK7 
La “ 6ALS 7 6BQ6GT oT8 ‘ 12SN7G1 
IRS 6AQ5 6BK7 7h 6VOG1 i 128Q7 
is4 55 GAGS 6CA of oWi4t 19BGeG 


1s5 ‘ 6ATO 6CS d oW oul b 19T8 
174: 6AL6 37 oCB6 5 6X5GT K 25BQ0641 
4. GAVO6 : 6CD6G ‘ 12ATO of 25L6GT 
1US . . OBC 2 6H6 12AT7 d 35B5 
IX2A 55 OBS 55 6J5GT 37 12AU6 37 35C5 


SQSCT SB 6BA6 — 54 12AU7 35L6G 


3s ee P 6BCS 

= °* “0 6nké 637 . 12BA6 AL 35W4 

5U4G . 6BLOGL 6KOGT 47 I12BE6 P 3575 

SY3GT 34 6BH6 6SA7 12BH7 § SOBS 

6ACT ‘ 6BI6 6SK7 44 1208 ‘ 50C5 
Zs, 


6AH6 . ‘ 6OBL7GT 74 OSN7GT 49 12SA7 49 =SOL6G 
More than 400 types in stock. Include all your needs when ordering. 


Orders less than $10.00—add $1.00 service charge. Terms: 25% with order. balance C. 0. D. Please in 
clude postage. All prices subject to change without notice. F. O. B. New York City. Mai! order division. 


TRANSAMERICA ELECTRONICS CORP. 


The Argyle Mast 


Turner: A fe GY L E Type Universal 
Model TYV-2 Standoff’ combined 
with the new Argyle 


..- for sharper reception again revolutionizes Mast-Lok clamp 


permits the best 
on any set—new or old! IV installation  - installation pos- 

sible. Is stronger, 
more versatile — 
clamps will not slip 





We'll give it to you straight. This business ... one look 
booster costs a little more. [¢’s eo tonne. eatin 
worth it! Who wants to watch installation is done 
Milton Berle through a blizzard how in a few seconds. 
of snow. The high-quality cas- a must 

code circuit in the Turner booster 


shows You 


reduces noise and snow to a mini- 
mum. Produces an excellent pic- 
ture even in extreme fringe areas. 
Many servicemen say, ‘The 
Turner is the on/y booster that 
will help the new sets with cas- 
code tuners.” Insta// a Turner 
booster and you guarantee the 


best possible reception. 


THE COMPANY 


anna 


* The TURNER Company 

© 933 17th Street N.E., 

Cedar Rapids, lowe 

: Please send me com- 
plete information on the superior 
performance of your booster. 


Nome 
oe peel aeae! CEES SES eee ERE 
RS a ie See. ae 
ececcseccccscceecca 


weeceooovece 








] 


7 


you need it 


TPAT APPLIED FOR for VHF too! 


Now — Argyle introduces Mast-Lok...the clamp used in conjunction 
with the Universal Mast Type Standoff! Available at no difference in price. 
The strongest, quickest, and most positive method of securing standoffs to 
the mast... heavy duty steel with a re-intorced cantilever clamp. 

© Improves Reception... rigid engineering and lab tests prove that the 
New Argyle Universal Standoff tends to substantially reduce coupled-in 
effects and related evils in the line. 

» «© Big Time Saver... you can actually save 75% of your installation time. 

© No Threading — use any type of wire at all... Flat, Tubular, Open, Rotor — 
When ordering MAST-LOK with Argyle Universal Standoffs* — 
add letters MC after model number of standoff .. . Separately model AMC-12. 


ARGYLE ELECTRONICS CoO. 


8 West 18th Street, New York 11, N. Y. » CH 2-2093 


" 
for UHF... 
, 
a 
| 


@ Vaccine will mean Vietory! 


join tte MARCH OF DIMES 


January 2 to 3) 
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ENGINEERED TO THE National Electronics GREATEST) SUPER SENSATIONAL! 
SJididla Wile emelae | lPccial Purchase BARGAIN | -———-—- BOW TIE UHF 


Tremendous Savings While They Last 


TELEVISION SET oBAY. [flo ge a]: REFLECTOR 


Ultra High Gain 


MANUFACTURERS (GELEMENT | E<HN -J Bargain Priced 











Line includes every necessary TV tool to CONICAL 
service all receivers. Below are just a few: ARRAY — 
ay oe) WITH STURDY ONLY 
; %” ELEMENTS ne 
' a AND HIGH BAND Od Se Be eg Figg 


ONLY $4.40 For 
1 
oe (SSSE—=wee no. 6846 423. perigee, ag Say 


niu 
Ha 








Each 
IN LOTS OF THREE 
Single Lots $5.30 


Never before ha at hernian ectronies bad BARGAIN | “"'"* 
© No. 6171 tke th ‘ ate ecial purchase in order ¢ et i fe i $10.95 1 
hese s onal prices ' is array has everythtr ‘ts i agi : 

















8 75 «« 
50 pr 





pti ! a i . the 
Be sure it's lar aula ine hilum channels and ts comers Wi 
insuline when i POE yg ee TR-7 RADIART TELEROTOR 
you need the © rod . 5 \ WITH DIRECTION INDICATOR 
right tool for Tanke maparenaior be your cost. is. $ $.30 each ¢. ature 
a TV service ' ina rrays ‘ ‘ homes 397 The 986.60 crten wre. 
Write Det BB oy appeenga icp ead eR ‘ ver 0 


RE-1 for FAMOUS ROCKET 1. 


complete tool 


list and new ZOOM-UP TOWERS 


n Condut r : on "it 

TV tool @ Sturdy @ Reliable © Easiest installation iE SUF athe 

brochure. fers quick way to make an insta Coll tune i. 
de the oth a erect, simply slide out eact GQ, et J 


ALL PRICES F.0O.8. CLEVELAND. OHIO 

















insuline Oran. $8.98 30 
CORPORATION OF AMERICA (Deduct 26% discount in lots of 3) 


Cae Se 2 py ~~ AVENUE onnerenne bo on » UHF Accessories OF CLEVELAND 


Sedecive Counteen. Soh. Ageste LP gui tice ie me ITHE HOUSE OF TV VALUES 
CANADIAN MARCONI COMPANY, Toronto UME mast ' - bid é : 
Citk-VHF antenna sia aoler-ton $ 201 Delco Building Cleveland 3, Ohio 


























Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Di- 

agrams Explained”, absolutely FREE! Just 

off the press! Gives complete wiring circuits “ 

and diagrams on the latest Radio and Television Sets. 
Easy-to-read, large 814 x 11” pages, with full instructions on 
how to read and use the diagrams. A “must” in every Radio 
and Television service-man’s repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 


Ano «Hor | al | i f \] re SEND NO MONE VY! just mail coupon for 6 volume set 


Coyne's great new 6-yolume set gives you all the answers to on 7 days free trial. We'll include book of 150 T'V-Radio Patterns 
servicing problems—quickly! For basic “know-how” that ts & Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
easy to understand, you'll find everything you want in vol- month until $22.50 plus postage is paid. (Cash price $20.95). Or 
imes 1 to 5 which contain over 5000 practical facts and data. you can return the library at our expense in 7 days and owe noth- 
They cover every step from principles to installing, servic- ing. YOU BE THE JUDGE. Either way, the 0k of TV-Radio 
ing, trouble-shooting and aligning all types of radio and TV Patterns is yours FREE to keep! Offer is lirnited, Act NOW! 
sets. So up-to-date it includes COLOR TV and UHF, udapt- 

ers and converters. Also covers very latest information on 

TRANSISTORS 





And then, for speedy on-the-job use, you get volume 6—the + COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL, Dept. 14-11 


famous Coyne TELEVISION CYCLOPEDIA. It answers ne ee oe 
day's television problems on servicing. alignment installa = Send 6-volume “Applied Practte ; ~~ ° Cotonty on" for fn ae 
é oe n ar “s d 7 == Vv ter Jiag r ook 
non and others, In easy-to-find ABC order, cross indexed tak per your eer. Weld 1 a 


this 6 volume TV-RADIO LIBRARY free for 7 days: Name wees . Age 


the valuable Servicing Book ABSOLUTELY FREE! Address 


; ‘ ELECTRIC. Al tl EVISION Ge xasne Zone State 
N & T “RADIO SCHOOL Where Sapioved ene 
( heck h f * libra nt COD. You poy postm 
500 $. Paulina St. Dept. | Chicago 12, it. $2095 = cop pottage on 4 de a Feder! money-b« ack id avaaten. 


JANUARY 954 
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Ad y stations ore . 
Vf © executives UHF CONVERTER villas sete ore 
vp. R. Mallory & Co. Inc., 3029 E tion. By supplementing ¢ 
®e * SALESMEN * PUBLIC OFFICIALS Washington St jionar 5 6& Ind with additic nits 


eda har be ed to receive 


* POLICEMEN * FIREMEN ® OUTDOOR MEN se R oeecose  gectian ae Par Prange div 


REPORTERS ®* FIELD INSPECTORS * DOCTORS * Lawyers, ETc. ne Myon fom WAVE- TRAP | SELECTOR 


“did | 
itt; 
















INVERTERS 





} + ad ’ ? 
. = te + 
t f, P 4-A3 ¢ 4AF4 7 
614 os i+ tut 1 6CB6 i.f. ame ? sage ” Ind pick 

A. S Huseh-ld CURRENT Sit ed SEE oh 8 lice sede akos for he then knows 

A. | oh ; the “ if te a } a La Knowr s the Ff ; 
r sta ’ ¢ + ‘ filter } j re $ ? ed sae me ant 

e t 25 w fr ’ 


in your own car!! 


ATR INVERTERS . . . expecially de- 
signed for operating stenderd 110 volt 


W-cvcle Dower line, The cabinet me ALIGNMENT TOOL 


Service Instruments Co., 427 
AC. Tepe Recorders, Wire Recorders, | | FLYBACK oe 
Dictating Machines end Electric Rerors 

IN YOUR CAR, TRANSFORMERS 


| Chicago Standard Transformer Corp., 
Stand 1 y Add r nd Elstor 







1g - b r ed three 


A VALUABLE TIME SAVER FOR: 


OrRAvELING SAL ESE oe tate veper ts in your own car Send 






























There le on ATR INVERTER for most 1 dctated reports im dasly to ye me of ce oF sales meneger 
epplications for lnvertiog O.C. Voit orm seeparrons ‘ emesmigatons On tote ¥ your held inspec 
on the spot. ¢ ° 
eget (ranging from 6 welts B.C, te foal Gad aoa b, taatade gues ¢ . he Alig ).Pak 
te 220 velte B.C.) te TIO welts evoctons ¢ tate and record you tteries wht 
AL. . « « Specially Designed for vour * € + tout 
operating AC. Redies, Tepe Re- re 0 ’ 
corders, Wire Recorders, Dicteting ted ¢ 
Mechines, Electric Razers, Record- we t 
Chengers, Velevision Sete, Ampil- 
fiers, Address Systems, Redie Test Bes ig ta the Gate 
Equipment and most email electri- your business rep E } 
eet and electronic devices PROM erouce sQuad cats forte right on the scene nt i , . 
OC. VOLTAGES Im AUTOMODILES, a eS me — joa i fauity 
SUSES, TRUCHS, SHIPS, TRAING, erine TRUCKS Ds » and comatete ep | These three tronsf ver 91 
PLANES AND IM O.C. DISTRICTS. the mene an ude as reports. Have the plete story | Motor » models of 57 - Cone 
MT MAM tae ee en, | | Motorola models of 52 chassis Stancor = REMOTE CONTROL 
Additions! latermetion evelieble sde witness sanerdiaga 3 er / £4 5 aa 
epee request, ADVERTISING AGENCIES—Use AC operated animated or ’ 24C711265. 24 265-A. and Regency Division—!.0.E.A 
o * or on he cor 24¢ 721 90 54 | A »7¢ e € rire indianar fas 
FISHERMEN & HUNTER: our electric rotor mong 7 ret } 
FREE $$ Arm wevenrens| °riecMccwsuty "mien car aie wnat tome teder and omar | | Blaces 2447 d é woe & rom 
electrce es 24K7 
given oway every 30 days tof ecamrens rd outing Wipe more evciting | 20 fe 1 single-cond 
lucky registrant of preceding Ged wane ont Een meg eee epwemnG ect tations 1d 
+ ntrast a 
month. Moil @ postcard as your] ewantHOUSE & MATERIAL HANDLEES—Dictete your inventory TWO NEW TV for ess 00 feet. 
registration request today! ond np es on the scone, in the warehouse yway a € 














ANTENNAS 


Ward Products Corp., a Div n of the 








Gabriel! ¢ Cleveland, Ob has de 
| veloped two new intennas, the r ° 
| vone and the Dy vane. The Circle 
é vane is designed for e in rural or 
suburban fringe areas w e a great 
Jeal of sensitivit 5 re ed. It is a 


‘al INVERTERS [ection 
How, 
M asine! WU’ 








ALL-CHANNEL 
ANTENNA 


Trio ogy eee. Co., 
[_— Co" noe a 


WRITE FOR NEW FREE LITERATURE 
see yor, acta / MEW moons = \/ NEw Denes \/ New LiTmATURE 


“A” Bettory Himineters, DC-AC Inverters, Aute Redie Vitreters 


MERICAN Tension e Ravi Co. 


Products Since 1931 | The Dymon-vane pictured 
eaten PAUL 1, MINNESOTA—U. S. A. | above is recommended for areas 


where both w- and high-band tele 
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/ «TELCO ~UHF “GOLDEN GRID’ SuPER TELCO UNF “GOLDEN 
TELCO “DOUBLE Vv” DELUXE BUTTERFLY ANTENNA BUTTERFLY ANTENNA 


iene awesusse UHF-VHF ANTENNA No. 8965 List $5.85 Ne. 9001 


Highly directional...adjustable for 
combined UHF-VHF 50°-70°-90°. 


Ne, 9010 List $6.95 


nth 


K 


ii 


«..the “T” formation line—T for Top Quality 
and T for Ten Antenna Styles. Insist on TELCO 


... the best TV antennas for the greatest “show” 
on earth. 


i 


Aut! 


\ 


TELCO UNF “GOLDEN GRID” DELUXE TELCO UHF “GOLDEN GRID’ STANDARD 
CORNER REFLECTOR ANTENNA CORNER REFLECTOR ANTENNA 


List $11.25 No. 9002 List $11.25 


Asn =e 


























TELCO UHF “GOLDEN GRID" 2-STACK 
DOUBLE TIE ANTENNA 


Ne. 9004 List $7.50 fess mast 


~ 


WISHBONE 


- +. exclusive with TELCO, is a free 
air insulator that prevents shorting 
out under any condition .. . found 
only on TELCO UHF Antennas. 


TELCO VHF SUPER CONICAL ANTENNA 
No, 8902 List $19.85 


products. Available at your jobber or 
write direct today! 


FREE CATALOG — illustrates all TELCO OO 
+ 


je)” 


TELEVISION 
HARDWARE | 


TELEVISION HARDWARE MFG. CO, 


DIVISION OF GENERAL CEMENT MFG. CO. | TELCO UHF-VHF UNIVERSAL CONICAL TELCO WHF-VHF “GOLDEN WALO” IN. 
910 Taylor Street Rockford, Illinois ANTENNA DOOR ANTENNA 


No. 8981 List $16.25 No. 9000 List $4.95 
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Tele-Matic Industries, Inc 


ONLY 


AT HOME 1 


With the New Improved 1954 


Progressive Radio “EDU-KIT” 

NOW INCLUDES yond hig 

SIGNAL TRACER i} UHF ANTENNAS 
and ee Telrex, Ine Ast 

CODE OSCILLATOR 


@ FREE TOOLS WITH KIT 
@ ABSOLUTELY NO KNOWL- . 

EDGE OF RADIO NECESSARY : DEFLECTION VORE 
© NO ADDITIONAL PARTS NEEDED > | RCA Harrison, N. J 
@ EXCELLENT BACKGROUND FOR TV : 

10 DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


he Progressive Radio ‘Edu Kit’ offers you a home study course a 
’ ved te train Radio Technicians, with 
on Practice expressed simply and clear! 
Radio Principles involved in Radio Reception, Radio 
fication 





a) eo wmentify Radio Symbols and Diagrams; how to build 
lar radio circuit schematics; how to mount various radio parts 

wire and solider in 4 professional manner You wilt tearn how to operate 
eivers, Transmitters, and Audio Amplifiers. You will tearn how to service and 
le-shoot radios. You will learn code. You will receive traming tor F.C.C 


in brief, you will receive # basic education in Radio exactly like the kind you 
would expect to receive in a Radio Course costing several hundreds of dollars 


THE KIT FOR EVERYONE 


The Progressive Radio ae He ificeally prepared for any person 
whe has « desire to learn Radio en 
and old in all parte of the worid essary that you have even th 
sirahte ee background in science or radi 
Th oureessive Badia Le! * weed hy many Radin Schonta and Clute 
In thie ‘eountry and abroad sed for training and rehabilitation of Armed 
for jeveonnet and Vete rougheut the wo 
yes * n equires netructor, All instructions 
aed ai te ar 7) ty boxed. and ide by name, photograph 
very step + im buriding these sets is carefully explamned 
You cannot make a mistak 


PROGRESSIVE TEACHING METHOD 


The Prey tou Ket comes complete with + 
metructione ar 4 a clear simple and progressive 
‘ . Radio Reception, Audio Amplification and servicing by 
Tracing is clearly explained. Every part is identified by photograpn and ROTOR SECTION 
You will learn the function and theory of every part used 
T ue heer’ ee th ‘Learn by Doing 
ate the principles which you learn Buchan Co., Bricelyn, Minn LIGHTNING ARRESTER 
. according to the best principles ‘ 9 ‘ 
ent-day educational orants ce. You begin by building a simple radio. The 
next set that you build is sir gntly more advanced. Gradually. in a progressive , }¢ 3 b per i€ at 
' « if const till more advanced radio 
together you will b 
' * mete ” Tre ters, Amotifiers, Code Os«sciliator 
Tracer. These sete operate on 105-125 V. AC OC 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


ferent radio sets. Our 
ensers, electrolytic con 
' of * ened resistors, line cords, selenium rect: 
fers, tie stripe, “eolla, Rnardware, tubing, 
“ eed me Fine aed these gos are ee ey pachaged 
oo epee yé ar ‘ ‘ ity ever Tools 
. * 
now contains to 
C.C. instructions, quizzes 
down to the smatiest detail. 


TROUBLE-SHOOTING LESSONS 


rouble-shooting and servicing are inciuded 
a troubles. You will build and learn to operate a professional § 
You receive an Electrical and Radio Tester, and learn to use 
White you are learning im this by pene way 
neighbors and nde, 
Edu Kit" Here ie your opportunity to 
‘ and have others pay for it. Our Consuitation Service 
you w tn ys technical probleme which you may hev 


FREE EXTRAS 
@ ELECTRICAL AND RADIO TESTER @ ELECTRIC SOLDERING 
IRON © BOOK ON TELEVISION @ RADIO TROUBLE-SHOOTING 
GUIDE © MEMBERSHIP iN RADIO-TELEVISION CLUB e@ CON- 
SULTATION SERVICE @ QUIZZES e@ TRAINING FOR F.C.C. 
LICENSE 
Se ee eee es ee ee ee eee ee ee 2 2, Fis , . ws 
4 MAIL TODAY—YOUR ORDER SHIPPED SAME DAY RECEIVED ' i t 
i Send me the “Edu-Kit’ with 10 Day Money-Back Te Pee PRINTED-CIRCUIT KITS 
Guarantee—include All FREE extras “ies a , , ; Centroleb 
} Check or M.O. enclosed— postage prepaid , ; 4 ept. M2 
gH ESD. UNS criti poy petoge — Qide USAT no : 
8 NAME on US. bank or in : 


= ——— fermn't'i M0 sad PRECISION RESISTORS 


' Port 
R 7 . . : = tage prepaid 
— Ary - 750 V. AC/ 





International Resistance Co., 40 
Reaced 6 UR latnkin @ f ' 


. i 
i ‘ss Annee B | develoved oided-boron 
i Bl cots eke ae ee te 


497 UNION AVE., Dept. RE-79,. Brooklyn 11, N.Y. 
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MICROPHONE STANDS 


Aties Sound Corp 4 
N ' 


AUTO SPEAKER KIT 
Lowell Manufacturing Co., 3030 | 
Passing adi : BINAURAL TAPE 
RECORDER 
Teach ) ; es 


TANTALUM CAPACITOR 


General Electric Ge ‘ 


TUBE CHECKER 


Weston Glecirica’ Instrument Corr 
f N 


r t 
nat ve a k 


v 1g 
¢ ind five 


ew RADIO COURSE ey °25° 


MADE MONEY FIRST WEEK AMAZING BARGAIN OFFER 


“You should get more money 
Here is a practical home-study course 


INTRODUCTION TO TELEVISION 


for your Course. The first week 


ae | 


| 





Supreme 
Sold by All Leading Radio Jobbers 1939 


JANUARY, 


I studied it, I made $10.00 re 
pairing sets. I b 
outfit from details given in this 
I have repaired 100 radios 


ult my own test 


course 

to date. . 
Signed " Robert C. Hammel, 

120 W. 13th, Davenport, lowa 





COMPLETED IN 8 WEEKS 

“IT am very satisfied with the 
course. When I was at the twelfth 
lesson I started repairing radios 
It took me two months to master 
your course Fron s letter 
written by Roger Langlois, 1679 
Poupart St., Montreal, Canada 





MODERN, UP-TO-DATE 

“Your course is modern and 
ip-to-date. There is not one page 
in the whole course which anyone 
can afford to miss. Your 
started me on the road to 
paid job and has repaid me many 
times.”’ Charles Alspach, 433 Elm 

St., Reading, Pa 





that will teach you how to repair all radio 
sets faster and better. These newly re- 
printed 22 lessons cover all topics just like 
other correspondence courses selling for 
over $150.00. Our amazing offer permits 
you to obtain the course complete for only 
$2.50, nothing else to pay. Kasy-to-follow, 
well illustrated sections on test equipment, 
circuit: tracing, alignment, F.M., use of 
oscilloscope, amplifiers, and every 
topl needed to be 
paring 

short cut 


other 
an expert in radio re- 
Trouble-shooting hints, circuits, 
s, Service suggestions, new devel- 
opments send coupon today, and use the 
complete course at our risk 
guaranteed. All 22 
form, 


Satisfaction 
lessons, in large manual 


self-testing questions, ay b= 


complete, your cost only 


These practi lt 
course-book are ¢ 

to actual 

ahead in 
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zled you 

find your 

instead ol 

or making 
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into thi 

ple, there 

sets and 

fiers. Use 

10-day ¢ 

over the 
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price), or ret 1 the 
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Supreme Radio & TV Manuals 
all needed RADIO and 
data Most 
values. Still sold at pre-Korean price 


Your complete source of 
TV diagrams and service 
for most volumes 
large schematics, all 
parts lists, voltage value 


with giant blueprints 
charts, suggested change 


for a complete list of these 


1954 


Every Radio manual contains 
needed alignment facts 
trimme dial 
ing, and service hint Rac 
practical treatise on servicing the year's sets, 
patterns, waveforms, hints, 
See coupon at right 
iow-prieed manuals 


Publications 





amazing 
Only $2 


Radio Diagram Manuals | 
\ew 1953 Manual, $2.50 
1952 Radio | 


1951 Diagrams ¢ EACH | 
1950 Manual $2. 50 | 


1949 Radio 
ieee PRICED 
AT ONLY 


string 
h TV anual is a 


1947 
1946 


1941 
1940 





RADIO MANUALS 


EACH 


1926-1938 Manual, $2.50 | 


Complete RADIO COURSE 
1953 TV $3 
1952 Tele 

1950 Tele 

1948 TV. $3 


Address: 


PTTTITTIt LL 


NO-RISK TRIAL ORDER COUPON 


SUPREME PUBLICATIONS, 1700 Balsam Rd., Highland Park, Hl. 





NEW DEVICES 


GUY-WIRE WINCH 


Supply Co., Modest 


j its new 


Roya! Television 
¢ 7) ; > « ne 


CAPACITY DECADE BOX 


Precise Development Corp 


side " NY 
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VHF YAGI 


Channe! Master Corp., Eller 
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Erie Resistor Corp., Erie, Pa 
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All specifications given on these 

pages ore from manufacturers’ data. 
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| Complete coverage fom 18 cycles to 108 


re) D E L megocycles on fundamentals 
M 2 Bar generator for TV adjustment with o He * and prompt 
variable number of bars available for Hy 
7 ele) horizontal or vertical alignment 3 
RF-AF 3 Squore Wave Generotor to 20 kilocycles = ies on many types— 
| 4 Wien Bridge AF oscillator with sine wove 
Crystal Marker output from 18 cycles to 300 kilocycles. Fe E 
$ Crystel morker cad emplitude contvel a, specially JAN types IN34A, IN69, IN70, IN81. 


6 Individually tuned coils 
Generator . ; 
. 7 Constant RF output impedance = io why not consult with us now! 





TV Bar 


$55.90 - 8 Stepped RF attenuatar 
9 Electrostaticaily shielded transformer 


10. Thorough shielding 
1! Colpitts RF oscillator from 300 KC to 108 
megacycles on fundamentais— up to 216 tee 
megacycies on 2nd harmonic bs 
12 Variable percentage of modulation 
. ‘ oe Diffused PNP Junction Transistors 
ho ae RR14, RR20, RR21 and RR34 
in production quantities for 


ied An, 668 hem me 


' 
ELECTRON MEASUREMENTS CORP opplications in low level audio 
. circuits. Also available 
P 280 LAFAYETTE STREET, ° NEW YORK 12, N. Y. hermetically sealed. 
EXPORT DEPARTMENT 136 LIGERTY STREET. N.Y.C. 6, N.Y, 
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RADIO-ELECTRONIC CIRCUITS 
SPOT BLANKING FOR TV 


In some TV receivers, particularly 
those using electrostatic focusing or 
PM focusing magnets, an intense spot 
of light appears on the screen when 
the set is first turned off. This bright 
spot is the result of bombardment by 
the residual electron beam and is the 
cause of brown stains on the screen 
which resemble ion burns. 

When the set is first turned off, the 
charge on the low-voltage filter capaci- 
tors dissipates rapidly through bleeder 
resistors and tubes which are still hot 
enough to be conductive. The high- 
voltage filter capacitor—usually a 500- 
uuf unit or the capacitance between 
ground and the inner aquadag coating 
of the picture tube—takes a compara- 
tively long time to discharge. It dis- 
charges only through stray leakage and 
through the residual electron beam. 
The spot of light remains on the screen 
until the high-voltage filter capacitor 
discharges to the point where its volt- 
age is too low to attract electrons from 
the cathode. 





HORIZ SWEEP & HV SOURCE 


TO SYNC SEP CKT 
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8 BOOST CKT 





























LO VOLTAGE SUPPLY 9 





PIX FIL} 
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The phosphor of tke average TV 
picture tube can absorb a beam dis- 
sipation of approximately 1.5 milliwatts 
per square centimeter for 10 seconds 
without damage. However, time is an 
important factor in the ability of the 
screen to dissipate this power without 
damage. A beam of much lower wattage 
will damage the screen if it remains in 
one spot too long. 

Robert J. Schipper and Robert A. 
Stacy have been issued Patent No. 
2,638,562 covering a circuit designed 
to extinguish the residual electron beam 
before it has time to burn the screen. 

The diagram shows the patented 
circuit added to the yicture-tube and 
power-supply circuits of a typical TV 
set using electromagnetic deflection and 
electrostatic focusing. The patent con- 
sists mainly of the addition of Cl and 
switch S2. 

B plus for the first anode of the 
picture tube is supplied through switch 
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You can SEE the difference. ” 
HEAR “4c difference 
in the MEW 


BRILLANTE 


@ mahogeny—Model HF 
Enclosure and Spester 
orine Model HF 100 8 


(ayy: 


, ff). 
Ve difference. voee SUUME~A. cables dee 
= with simple modern-«lassical lines that v 


in and grace any decor, The new Brillante 


by everyone 


BEAUTY — Glowing with the splend 
of fine woods hand rubbed to a 

fine furniture—the new Brillante 
genuine honduras mahogany or blot 


is truly @ masterpiece of ¥ 


fi) 
he difference + © « « « PERFORMANCE A, 
high fidelity speaker system designed as a 
reproduces smooth, fundamental bass and bright 
highs—every nuance of tone—from the liest pia 


to thunderous fortissime 


QUALITY —The new Brillante marks a 

and engineering. Produced by Utah—a 

leader for over 30 years in the held of sound en 
the name Utah assures the finest quality 

engineering, production and performance. (Jualit 

right in. It is right—because it is built 


RADIO PRODUCTS CO., INC. 
1250 Washington St., Huntington, Indiana 





TRAIN AT HOME FOR UHF-TV AND pee “é ' 7 





TELEVISION 


SERVICING 


Learn practical, professional type TV Servicing without lear 
ing your present job Included are money-making extras such 
as set conversion, master antenna installation, UHF-TV, field 
servicing short cuts. You can start earning Television money 
after first few lessons. You learn to test, trouble shoot and 
repair all types of TV sets LTON S. KIVER, President 

° LEVISION COMMUNICATIONS INST 
HERE'S HOW YOU GET EXPERIENCE! 5 W. Wacker Dr., Dept. RE-25 Chicago 6, II 

You train on a large screen, modern TV receiver. furnished ) FREE Cata n 
with the course and yours to keep! As an Optional feature you ‘ . ell 
can get two weeks actual experience with Chicago's largest tn 
dependent servicing organization. You learn by doing! Age ts 
no barrier. Many students are over 40/ ACT NOW! Send for 
VP REE Catalog and SAMPLE LESSON today! 


TV COMMUNICATIONS INST. [ VETERansi 
205 W. Wacker Dr., Dept. RE-25, |irainine Uoace 
Chicago 6, Hl. Law 550. Check 
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Windsor Types | are 
TO MERIT YOUR CONFIDENCE—to insure your sotis- | fOr PEAK 


taction—-Every tube we ship has been tested in a radio or TV 
set for PEAK PERFORMANCE. Each tube is attractively 


packaged in individual carton—ond, EACH WINDSOR Tube PERFORMANCE 


you buy carries the full RTMA GUARANTEE! 


Type Each Type Each Type Type 
1A7GT $67 (U5 51 6AU6 6j5GT 

69 IK2A 74 6AVS 

1.06 2A7 74 OAVE 

1.09 242 43 GAK4 

St SLF4 76 

93 3a4 66 

93 $Q5GT 72 

63 384 61 

Oo 4V4 62 

82 5R4GY 00 

69 5U4G 44 

#2 5V46 as 

40 5YV3G 37 

a0 5V3GT $2 

80 5Y46 43 

80 6ARGT 68 

80 6AB4 5! 

80 6ACS5GT 82 

80 59 

63 68 

76 

72 

45 

62 

67 

52 

62 § B 
74 6E5 
61 6AUSGT 6F5GT 


FREE | sth 


WINDSOR 
TUBE CADDY 


The most practical Service 

Aid ever designed for the 

radio and TV repairman c aety 228 

This ideal television carry arries approximately 

a eae alleen’ tae Gale tubes including meters and }. b+ a 

every purchase of $160.00 or 163% inches tong x @1% 12BA7 66 «11723 

accumulated purchases total inches wide x 134% inches 

ling $160 00 within 90 days high 

(You get caddy credit memo with Weighs only nine pounds WRITE FOR ADDITIONAL TUBE 

each purchase) Ruseediy constructed with TYPES AND PRICES. We alse 

Windsor Tube Caddy may * stock Special Purpose and Trans- 
7 fated hardware, tt t i} savings! 

also be purchased outright =<"! plated naraware: meang, Teten at clatter eaviags 


for $14.95. clamps 
DON'T MISS THIS SENSATIONAL OFFER! 29% Benes with Order. AN mer- 


chandise F086 YC. For orders 
less than $10 add §$! handling 
cost. Deduct 2% if full remittance 


Windsor ELECTRONIC TUBE CO. cuaterk to, rier tale end orice 


changes without notice 
1515-C SHEEPSHEAD BAY ROAD, BROOKLYN 35.N.Y 
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Since most of the better TV sets are made 
with ROGERS Deflection Yokes, this same 
top quality yoke should be used for replace- 
ment. With over 25 years of electronic know- 
how, ROGERS Precision Engineered Products 
meke TV sets perform like new. 

ROGERS Full-Focus Deflection Yoke assures 
double brilliance with knife-edge sharpness 
over the entire screen. Each ROGERS yoke— 
precision tested for perfect focus—is designed 
for peak performance and extra long life. 


packaged individually—attractively 


\ 
ROGERS ELECTRONIC CORP. {2.22% 


7 FREE: Send for new catalog “A,” listing TV set models and 
ROGERS Yoke and Flyback replacements, or see your jobber. 


RADIO-ELECTRONIC CIRCUITS 


S2 which is ganged to the on-off con- 
trol Sl. Cl is a storage capacitor con- 
nected between the first anode and 
ground. When S1 and S2 are closed, 
C1 is charged to the operating voltage 
on the first anode. As soon as_ the 
switches are opened, the B plus filter 
capacitors begin to discharge through 
the horizontal sweep and voltage-boost 
circuits and are soon drained of thei: 
charge. Cl has a decay time-constant 
longer than that of the high-voltage 
filter. It can discharge only through 
the first anode circuit, leakage in the 
picture-tube socket and S2. The decay 
time of this capacitor holds the first 
anode at normal operating potential 
This permits beam current to flow 
heavily until the high-voltage filter 
capacitor has discharged beyond the 
point where it attracts sufficient elec- 
trons to the screen to damage it. The 
screen can take the concentrated elec- 
tron bombardment for the short period 
that the high-voltage filter capacitor 
is discharging through the electron 
beam. It would be burned if the first 
anode voltage were allowed to decay 
rapidly and thus increase the time 
required for the high-voltage filter ca- 
pacitor to discharge. 


VIDEO PEAKING COILS 

Many constructors of TV receivers, 
scopes, and other equipment often 
waste a lot of time calculating winding 
data for r.f. chokes and coils used in 
resonant and peaking circuits when 
suitable coils or winding data for them 
already may be on hand. Usually, the 
problem is one of recognizing a suit 
able coil and adapting it to fit the cir 
cuit. When the required inductance i 
known, it is easy to find winding data 


UNKNOWN INDUCTANCE B i 





GRID DIP METER 








SEARCH COll 
C* CALIBRATION CAPACITOR 
Fig.t 











For inductances of about 100 micro 
henries, iron-cored broadcast antenna 
and oscillator coils may be used. When 
the inductance range of broadcast coils 
is exceeded, various if. transformer 
and stripped-down r.f. chokes are suit 
able Short-wave coils and broadcast 
coils with some turns removed are 
suitable for many circuits requiring low 
inductance values. Slug-tuned form 
permit varying the inductance over a 
wide range. 

Since most available coil data is pre 
pared to cover a definite frequency 
range with a capacitor of a given size, 
we usually have to calculate the in 
ductance to determine whether the coil 
satisfies our needs. This calculation 
time can be minimized by referring to 
the table. It lists frequencies to which 
inductances from 1 to 1,000 uh resonate 
when tuned by a 100-nuf capacitor. For 
example, assume that we need a 45-uh 
coil for high-frequency peaking in a 
TV set or scope. The table shows that 
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RCP Meets 
TV Service Needs! 


“DO-ALL” 


T VM— 
Peak-To-Peak 


v 
Model 655 


ant ex wave 


a. Hilivina. com 
ew "'RCP SOLDERLESS” Te 
Features: 

© Peak-to-pea 

to 2000 on 

ments of .| V 
measurement 

@ RESISTANCE wv 

to 1000 Megoh 

5", @ Wt: 7 It 


Midgetscope 


Check This Performance 
Sensitivity Vertical—20 r volt 
for |” rms deflect n CRT f 
Frequency Response .. . 


Horize 6 volts 
2d 20 cycle ycle 
Ex af Response. Push-Pull Defiec- 
¢ ndistorted Response—Elir 

23 and nt Expansion 


+ 
nates 


{ Tr 


Input Impedance Vertica egohr 
hunted by 50 MMF. Herizontal—.5 megohms 
shunted by 70 MMF. Size: 11%, 

Mode! 533M complete, 
$99.50 Net 


u 7%," « S'/,”. 
ready to operate. 


Sx TV Signal 
» < bap Generator 
; - Model 150 


UHF ond VHF 
DO-ALL” 


nplete ir a ee ‘ NA EN 

ERATOR. MARKER GENERATOR PATTERN 

GENERATOR vering all th F 
hanne for every TV and FM 
nage of 9 Mc ¢ 

rge 

f ndivid 

e $79.50 


nHemember—you can do more with a ‘‘DO-ALL" 


Write for RCP Catalog RE-t 


RADIO CITY PRODUCTS CO., INC. 
~ Z <_ Gs _ 
152 WEST 25th srmcer\RUP) NEW YORK 1. WN Y 
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AADIU-ELECTRONIC CIRCUITS 


| a 45-uh coil tunes to 2,370 ke with a 
| 100-uuf capacitor. We immediately rec- 


ognize this as a simple short-wave coil 


| for which we probably have winding 


data on hand. 
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_159,000 
‘Lxc 
in microhenries (uh) 

‘ in micromicrofarads (uwuf) 
There are several 
the inductance of a 
bridge. One is to tune the coil with 
a known capacitor and measure the 
resonant frequency of the combination 
with a grid-dip meter as shown in Fig. 
1. The second method is to tune the 
coil with a known capacitance and make 
it oscillate and then measure the fre- 
quency on a receiver or an absorption 
wavemeter. Fig. 2 shows how a Meiss- 
ner oscillator may be used for the pur- 


ways to measure 
coil without a 


| pose. The grid and plate coils should 
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Fig2 


| each have approximately one-fourth the 


number of turns in the coil being 
checked This method is subject to error 
caused by reflected capacitance, stray 
inductance, resistance in the oscillator 
circuit, and inaccuracy of the measur- 
ing device. When a grid-dip meter is 
used as in Fig. 1, the accuracy is limited 
only by the sensitivity and calibration 
accuracy of the grid-dip meter.—L. H. 
Trent 
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Suggested by Gerald Drew, Sacramento 14, Calif 
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Battery Elim 


Quickly determines 
AGC troubles 


Think of the. time wasted 
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Cling batteries 
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these leading 


'N S@ries . |. 
K Provides aif 
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Manufacturer, 


* Forget messy Bios Botieries 
‘ Fix only TWO AGC troubles 


your Align-O-Pok is pod tor 


> an Plug # ime ew « 
‘ Provides trom 


0 to 10 Volts BIAS 
instantly 
Completely ssoloted 

from Power Line 


ond Cote 


—wwws INSTRUCTIONS 
FOR ALIGNMENT: Piug Align-O. Pak 
on Connect block lead to the Reco ve 
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Service [NSTRUMENTS COMPANY 


422 South Dearborn Street, Chicago 5, Mlinois 
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ASSEMBLE 


YOUR OWN 
Hi Fi CABINETS 


NEW LOW COST KITS COME 
COMPLETE-EASY TO ASSEMBLE 


It's easy to build your own High Fidelity Cabi- 
nets with these new kits by Cabinart. These 
magnificently styled cabinets can be readily 
assembled to save you real money. Complete 
easy to follow instructions show you every step 
of the way 


KLIPSCH HORN CORNER CABINET 


This magnificent Rebel 
IV Corner Enclosure was 
designed by Pavyl 
Klipsch to house your 
own Klipsch Horn. If is 
identical in acoustic 
design to corner cabi- 
nets costing much more. 
Beautifully appointed 
in unfinished birch 
wood 


For 12 inch —. 15 inch speaker 
ONLY $36.00 ONLY $42.00 


BASS REFLEX 
CABINETS 


RADIO-ELECTRONIC CIRCUITS 
NOVEL TUNING METER 


Simple tuning and signal-strength 
meters in superheterodyne receivers 
often consist of a milliammeter connected 
in series with the B plus lead to one or 
more of the i.f. stages connected to the 
a.v.c. line. In a circuit of this type the 
meter reading decreases as the signal 
strength increases. Three rather clumsy 
tricks are often used to make the meter 
swing upward with increasing signal 
strength. One is to connect the plate- 
current meter in a delicate bridge cir- 
cuit; another is to mount the meter 
upside down; and the third is to use a 
v.t.v.m. to measure the x.v.c. voltage. 

Experimeters desiring to include a 
tuning indicator or S-meter in a sen- 
sitive superheterodyne receiver may 
consider using this combination S-meter 
and second detector described in The 
Radio Constructor (London, England). 
The meter reads forward and the audio 


Ma 


22k i 0 
AAs + AF UT 
vv" Ls 

ts sac $. - 


quality is good. This circuit does not 
depend on a.v.c. voltage for its indica- 
tions, so it can be used for tuning in 
c.w. signals with the a.v.c. turned off. 

















TV SERVICE ESSENTIALS 


Wo. MA-4 Pocket Size 
Bar Generator 


Provides actual bar 
pattern on TY receiver 
screen, portable and 
lightweight for on 
the a linearity 
adjustments. Can be 
used when no stations 
are on the air to 
produce adjustabie 
number of horizontal 
or vertical fines. 
Piugs on picture tube. 


$16.25 List Price 


Picture Tube 


Re 

Renews brightness of 
tow emission CRT. 488 
for eae or electro- 
static CRT; paratie! 
fiiaments 

$2.75 List Price 

49 For standard focus 
CRT, paraiie! fitaments. 
$2.50 List Price 


500 For magnetic or 
electro-static 
series filaments. 


$3.40 List Price 

SIE fsotation rejuvenator 
for weak CRT having 
inter element leakage. 
For any CRT using 
paraliel tilaments. 


$3.60 List Price 


The circuit (see diagram) consists of a 
6J5 or equivalent triode connected as 
an infinite impedance detector with a 
0-1-ma meter in the plate circuit. 
components * T . fi . 7 i i 
Remevabic ; rhe Infinite Impedance detector re- 
pencils moke a Oe quires a comparatively husky input sig- 
future : nal for good audio quality and wide 
chaonges ‘ t meter deflection, so the receiver in 
easier. The sia | which it is used should have two high- 
loudspeaker | gain i.f. amplifier stages. The plate 
cabinet is filter capacitor C1 should be just large 
enough to bypass the r.f. and audio 
signals but should not be so large that 
its charging current may damage the 
meter. Use the smallest value that will 
No. 80 Cabinet] No 8112 Cabinetg No. 6115 Cabinet " :@ > ate flee i 
deo Wecstaaeaat | ter 12" Gacaher 1 ter th Geeseee | not cause the meter to deflec t on audio 
$ .00 $ 00 $ 00 | peaks. A value of about 0.1 uf is about 
7 18 18 the largest that can be used. END 
All hits include %” white pine plywood cut 
to size, baffle pre-cut for 12" or 15” speaker 
Saran Plastic Accousticloth, Kimsul Acoustic 
Insulation, Assembly and finishing instruc- 


tions, hardware, plastic wood, sandpaper 
and give 
YOUR NAME YOUR ADDRESS 
Send me the following kit(s) 
Enclosed is my check or MO. for 10% 
REBEL IV 12” mode! $36.00 
15" mode! 42.00 
BASS REFLEX and EQUIPMENT CABINETS 
#80 Equipment Kit $27.00 
#8112 12° speaker 1800 
#8115 15” speaker 18.00 


Here's the 
ideal housing 


if 
if 


for your Hi Fi 


is 


BEF 3553888 
a 
i 


acoustically designed for either 12 of 15 inch 
speakers, and has a baffle volufne of 6 cubic feet 
Overall dimensions: 33, L, 23 W, 16 H 

The tuning component is 20 H, 2/14 L, 15/4 W 


i 


equipment 
$7.95 List Price 


Name 


Address 








LMO RADIO CO. 


H ST 205 MARKET ST 


viladelphia, Pa , — 


>— LABORATORIES INC. 
St @ Milmineten al SES) 84.11 Bivd 
57S ‘he | ate Edie? Na 8 8 11 Blvd 


~ 4 


AVE Rockaway Beach N.Y 
AVE “N . . . . : 
Now he’s experimenting with painted 

circuits” write for complete literature 
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ATLAS RADIALS 


FOR FOR 
CHURCHES FACTORIES 


Ae 


FOR CARNIVALS 


FOR 
TERMINALS 


With uniform 360° coverage, non-resonant con- 
struction, and 100% storm-proofing, ATLAS 
Radial Driver Unit Projectors often solve the most 
difficult sound problems—are excellent for repro- 
duction of speech, chimes and music. For com- 
plete details on Radials and the famous ATLAS 
line of Public Address and Microphone Stand 
Equipment 


WRITE NOW for FREE Catalog 553 


SA 


\ ee CORP. 


1443 39th St., Brooklyn 18, N.Y. 


in Conade: Atlas Redie Corp., itd, Toronto, Ont 


RADIO HANDBOOK. GIANT 13TH EDITION. A 
one-volume library of radio information with 
extensive, simplified theory. Detailed how-to- 
build-it dete on dozens of items of practice! 
radio equipment. Book No. E&E-RH13...$6.00* 


BETTER TV RECEPTION (in fringe and —_——- 
nal areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
text for TV enthusiasts. 

Book No. E&E-TR2....... ‘ . -$2.50° 


RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. a quem li- 
cense. Book No. E&E-RL $3.75* 
WORLD'S E htm TUBES iGqeivateste 
Vade Mecum) NEW 10TH EDITION. A guide for 
substitutions of radio tubes, indicating direct 
or neor SS 

Book No. ESE-VM10........... $5.00* 


WORLD'S RADIO TUBES (Brans’' Vade Mecum) 
9TH EDITION. Lists over 15,000 tubes from 
every tube moeking country. Printed in 16 
languages. 

Boek We. GRE-VONF....ccccccccs .$5.00* 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission 8 repays. raved 300 pages. 
Book No. E&E-AM ° $3.50° 
SURPLUS RADIO chathaih MANUAL. VOL. 
1, Practical conversions. Write for list of con- 
tents. Book No. E&E-SMI.... $2.50*° 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 

Book No. ERE-SM2.......... $2.50° 


*Plus ony tex. 


Send three cent stamp for circular 
with detailed contents of books listed 


BUY FROM YOUR DISTRIBUTOR 
oo ~ omeict an eo ig 
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CBS-COLUMBIA 
GENERAL ELECTRIC 


PHILHARMONIC 
WESTINGHOUSE 
MOTOROLA 
SYLVANIA 
HOFFMAN 
EMERSON 
PHILCO 
ADMIRAL 
MUNTZ 








RADIO-ELECTRONICS is paying 
good rates on acceptance for orig- 
inal and unusual articles on audio, 
television, FM and AM servicing, as 
well as articles on industrial elec- 
tronic equipment and applications. 


Send for a copy of our Authors’ 
Guide. Address: 


THE EDITOR, 


RADIO-ELECTRONICS 
25 West Broadway, 
New York 7, N. Y. 


Designed for quick, simple instal- 
lation, these Stancor flybacks save 
your time. There are no holes to 
drill, no leads to splice. Terminal 
board layouts duplicate the original 
units—even include choke coils, re- 
sistors, tube sockets and any other 
components that are on the original, 


Stancor TV replacements are listed in 
Sams’ Photofact Index, Counterfacts, 
Rider Manuals and Tek-Files 


CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3592 ELSTON AVE,, CHICAGO 18, ILL. 


. 
EXPORT SALES: Roburn Agencies, Inc. 
39 Warren Street * New York 7, New York 


GET YOUR COMMERCIAL TICKET 
EASIER WITH... 


RADIO OPERATOR'S LICENSE 
Q AND A MANUAL 
4th Eat 
by Milton Kaufman 
Covers Elements 1 through 
8. Complete discussion 
of answers to 
technical question ir 
F.C.C Study Guic 
by over 50 leading 
schools. Only $6 60 at 


jobbers bookstores 
Vi a ( 10 


or direct from 
ft 
y Joww F Ruaer .. —* Inc 


et Mow York 
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LEARN MORE ! EARN MORE ! 


NEW! 1954 TV Consultant 
TV Serviceman's Silent Partner 


New - se way to solve tough 
est TV ga UWF sect. includes 
onversions, installations and servi 
ine Modern alignment methods shown 
liagrams and simple 
exactly what to do 
6 it. Practical pointers 
Test Instruments 
Over 300 pix, raster ond sound symp 
tom Detailed — tions tell where 
nor how to fin faulty part Over 

145 RAPID CHECKS 

4 as trouble 

illustr. of seop rms, ¢ E a iD 

show various defect 
NO THEORY—NO 


practical service info 


¢ Mystery out of TV servicin 
MATH—NO FORMULAS: 


overing all type 


NEW! 1954 TV Tube Locator 
All Pix Tubes Listed! 


Time Maver tell 


e to cure CT) 
‘ pneu lt 


y making 


Over 155 su 
ted with clear ¢ 
ating the faulty tube 


TV troubles bi 
for quickly lox 
Copyrighted TROUBLE 
TUBE LOCATION 
00 mont popular mo 
» Zenith plus 


valuable 
very low 


NEW! Trouble Shooting PIX 
GUIDE incl. TV TERMS Explained 


Bect. 11 trated GUIDE 

Z to oft ree faults ( auses 
and cures explained. Copyrighted 

Trouble Indicating tilustrated chart 

tells where troubles start in typical 

set illus trations show resulting 

ives. Meet. 2 explali 


a fully illu 


nn 
of 1" omens tech 
nile “ PEEDS "UP Tv 
SERVICING HELPS You DO A 
| BETTER JOB FASTER! 


NEW! TV Trouble Tracer 
Vol's 1 & 2 Now Ready! 


rV trouble traced to 
and ured y ahted 


76 Common 
ource 
trouble imedlicating tubve ocath 
overing 
TV « 
nm the 
1AM TOK. 
ontain 
by lowatior 
common pleture trouble 
lustrated with 


seribed, cause given and reme 
fies prescribed 


Vol. 1 Only 50¢ 
Vol. 2 Only 50¢ 


H. G. CISIN, PUBLISHER 


@ Order from your Jobber today, or if not 
@ ‘tocked, write te 


@ Horry G. Cisin, Dept. E-24 
* Amagoansett, New York 


@ Enclosed find $ 

] TV Consult'nt [}] TV Locator 

] 1V Pix Guide [1 TV Tracer Vol. ! 
[) TV Tracer Vol. 2 
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TRY THIS ONE 
FLATS ON CONTROL SHAFT 


When a flat is necessary on a radio 
shaft to facilitate using a 
spring-type or a set-screw-type knob 
on a stiff moving control, a file and a 
vise is usually used, but the finished 
job is often uneven and inaccurate de- 
spite the hard work that went into it. 

If you have access to a motor-driven 
bench grinder or even a hand-cranked 





type, you can turn out neat, factory- 
looking flats on any type of shaft. See 
drawings. Grinding lengthwise as at a 
provides a common flat surface; grind- 
ing across the end view of the shaft 
as shown at bh leaves a slight concave 
which further aids in holding the knob 
firm.—W. F’. Woychoski 


VARYING A 230-VOLT LINE 

The diagrams show a way of using 
a 115-volt adjustable autotransformer 
to vary the voltage of a 230-volt a.c. 
line for shop-testing motors and other 
equipment. Variable autotransformers 
are commonly used for adjusting 115- 
volt lines, and may be obtained from 
radio and electrical supply houses. 





t TO 230V~-3WIRE LINE — 
Bean 

Lines A and B in the sketch must be 
properly identified with a series test 
lamp or meter. Connect B to the neu- 
tral or ground side of the 230-volt 
3-wire supply line. Connect A to one 
and C (an extra conductor) to the 
The circuit through the load is 
completed by D which connects to the 
side of the output receptacle connected 
directly to the movable arm. Lead D 
may be connected to one lug of a stand- 
ard male plug to facilitate plugging it 
into the autotransformer output ter- 
minal.—Hugh Lineback 

(Several variations of this circuit 
designed to permit varying the output 
of a 115-volt autotransformer continu- 
ously from 0 to 245 volts appeared in 
the November, 1952, issue of General 
Radio Experimenter.—Editor) 


side 
other. 


SIMPLIFIED U.H.F. CHANNEL 
FREQUENCY CALCULATIONS 


In an article on page 31 of the Au- 
gust, 1953, issue, A. G. Hatfield pre- 
sents the formula 

F = 800 - 6(69 - N) 
for finding the low end of u.h.-f. 
channels below channel 69 and 

F = 800 + 6(N - 69) 
for channels above 69 where F is the 
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GET CLEAR 
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RECEPTION 
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300 OHMS IMPEDANCE 


This results in 
signal transfer from an- 
tenna to ser. 


AND EXTREMELY LO 
WLOSS 
LOSING Air dielectric plus 


IT polystyrene 


sults in the 
BEFO R E sible loss of signal. 
IT GETS 


maximurn 


c-ear 
spacers re 
lowest pos 


LESS NOISE PICKUP 


Close spacing plus per 
fect impedance match re- 
sults in lowest possible 
noise pickup 





EASILY INSTALLED 








Conventional hardware 
for 300 ohm ribbon lines 
are perfect for LL300 
open wire line. 

LONG LIFE 

Copperweld conductors 
polystyrene spacers, plus 





light weight and low wind 











resistance result in virtu 
ally, indefinite life. 

EASY TO USE SPOOLS 
Packaged on 100, 150 
200, 250° convenient, easy 
to use spools. 


if not available through 
your regular Jobber, order 
direct, immediate shipment 
vie parcel post. Dealer cost 
$4.95 per 100 feet 


PERFECT FOR 
VHF-UHF 
INSTALLATIONS 


WRITE 
FOR FREE 
CIRCULAR. 


R. J. BUCHAN 
co. 


BRICELYN 


TELEVISION 


Big demand for graduates 
B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering—VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
arge commercial type transmitters in new TY lob 
Intense specialized course includes strong basis in 
mothematics, science and advanced design in 
radio and TV 
Hundreds of young men each yeor are earning eng 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expense 
in this industrial center. Low tuition. Competent in 
struction. Thorough, intense. practical program 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil, Electrical and Mechanical Engi- 
neering. G.1. Gov't approved. Enter March, June, 
Sept., Dec. Free catalog. ENROLL NOW. 


INDIANA TECHNICAL COLLEGE 


1714 E. Washington Bivd., Fort Wayne 2, Indicna 
RADIO-ELECTRONICS 





TRY THIS ONE 


frequency in megacycles and N is the 
channel number. 

I have found that both of the above 
formulas can be reduced to the simple 
form 

F = 386 + 6N. 
Using Hatfield’s examples, we find the 
low-frequency end of channel 22 as 
F = 386 + 6(22) 
"= 386 +132 
*=518 me 
and the low end of channel 82 is 
"= 386 + 6(82) 
386 + 492 
878 me. 
The frequencies of the video and sound 
carriers and the high-frequency end can 
be found as described before or by add 
ing 1.25, 5.75, and 6 me to the low-end 
frequency to find the video carrier, 
sound carrier, and high-end frequencies, 
respectively 

This new formula is easier to remem- 
ber and to use than the two given pre 
viously.—/J. C. Galbraith 


HANDY FUSE CHEST 
You'll hardly ever lose or mislay one 
of the several boxes of fuses that you 
carry in your TV or auto-radio service 
kit if you modify a few old fuse boxes ‘ | 
to make a chest-of-drawers assembly ge. Pe SF repens ane a 
like that shown in the photo, ’ *—-dt the best digtributors in every 
You need one box for each size fuse / j 
city—‘or write uv for yoyr FREE cbpy. 
; 
Qéam Aseplagement Apeakeys are 
Manufacturers of | 


listed in PhoOtofact /Folders /and in / 


High Fidelity / 


Speokers Counterfacts : 
f 


Outdeor Theatre 


Speakers QUAMENICHOLS CO. / 


Quem Focalizer 236 £ast Marquette Road / 
Units _~ Chicago 37, Iiliprois Fd 


Tru-Match Output 


7 Transformers *Quam” cataloged yeakers gfe 
that you use. Remove the covers from 9 f 


all except one box and flatten the bot- Quem len Traps 
tom flanges so they parallel the sides. once and field’resistance 
Stack the boxes and solder the sides 
together where they overlay to com- 
plete the assembly.—John M. Mac- 
gowan END 


available in any woice coil imped- 
- 








SCALA SUPER-MARKER INJECTOR ; 

of sweep voltage with smal! sample of 

marker generator). injects a urge 

alignment of TV receiver. Marker pig 

top of curve. Pip does not affect patte ‘ eve 
Greatly speeds up and simplifies alignment jobs 
marker gain controls. May be sed with y stand 
sweep generator, and scope. Five tubes and Ge } 
Cables and instructions supplied. F perat f 

AC. Net, at leading jobbers, $67.50 


SCALA TEST PROBES— - 





BZ-1 Signal Tracing Probe { 
marker generator hecking tput eer T 
demodulator range n-res 
plied. Net, at leading jobbers, $9.75. 
BZ-2 Low Capacity Probe permits tracing waveform 
circuit loading. Cuts effective input capacity of 
jobbers, $9.75. 
BZ-3 Voltage Divider Probe for checking horizontal sweer 36 i tages at plates 
horizontal output or damper tubes. Does not distort waveform. Net ead be $9.75 
BZ-4 Voltage Doubler Probe provides virtually double deflect e pared to half 
wave probes. Dual low C Hi-Z demodulators useful to 150 mc. Net, at leading jobbe $10.75 


SCALA RADIO COMPANY, 2814—(Sth Street, San Francisco (0, Calif. 

















JANUARY, 1954 





roi 


NEW Multi-Purpose 
Flyback Transformer 


NOW— 


2..Re 


Replace All 


these Mounting Types 


be 


.-F | 


- wihent ~An 
a Single Hole! 


Here is a flyback so versatile that it 
is a “complete stock assortment in 
itself"! Works with original circuit 


compone nts. 


Accommodates both low 


and high MH width controls. Matches 
8 to 25 MH yokes. Generates from 10 
to 15 KV for 10” to 21” picture tubes. 
Has separate winding for AGC/hor- 
izontal phase detection. Equipped 
with exclusive universal mounting 
brackets. Standardize with Halldorson 


FB410, only 


WRITE OR ASK YOUR DISTRIBUTOR FOR— 


$5.97 Dealer Net. 


BULLETIN NO. 113—Illustrates versatile features 
of FB410 Flyback Transformer. 

BULLETIN NO. 114—Contains circuit diagrams 
and technical application data. 


HALLDORSON TRANSFORMER CO. 


4500 Ravenswood Avenue 


Fak 


Chicago 40, Ilinois 


Ildorson 
Transformers " 


QUESTION BOX 
FIDELOTUNER ON 156-MC BAND 


I have an Edwards Fidelotuner 

| 88-108-me FM tuner that I want to 
convert to cover the 156-me police band. 
Can you tell me how to make the con- 
version’—V. B. J., Indianapolis, Ind. 
A. Parallel-wire transmission lines 
with movable shorting bars are used to 
tune the antenna and oscillator circuits 
in this tuner. These circuits are shown 
in the illustration. The lowest frequency 
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D SINGLE WIRE ANT 


is determined by the length of the effec- 
tive lines and the highest is determined 
| by the trimmer capacitor and coil 
| shunting the open end of each line. The 
oscillator inductance padder is a small 
coil with 3 or 4 turns. The antenna 
padding inductance is a U-shaped loop 
with the antenna lead tapped onto it. 

The frequency of the circuits must 
be increased, so you must decrease the 
inductance of the padding coils. To 
cover the 152—-162-me band, the oscil- 
lator must tune from 141.3 to 151.3 me 
or from 162.7 to 172.7 me. Short out the 
oscillator padding inductance’ with 
short, heavy leads and measure the 
oscillator tuning range with a grid-dip 
meter. If the highest frequency is above 
151 and below 172 me, the best bet is 
to operate the oscillator below the sig- 
nal frequency. Vary the oscillator trim- 
mer capacitor so the lowest frequency 
is about 141 me. Now check the high- 
frequency end of the range. It should 
be about 152 me. If it is not, install a 
trimmer inductance of about half tke 
number of turns in the original one. 
Now, juggle the settings of the trimme? 
capacitor and the turns and spacing of 
the inductance padder until the oscilla- 
tor covers the required range. 

Set the tuner to the lowest fre- 
quency and adjust the antenna trimmer 
so the meter indicates resonance at 152 

| me. If the circuit does not tune this 
| high, reduce the padding inductance. 
One way is to replace the padder in- 
ductor with cone made of flat copper 
strip about % inch wide or soft copper 
tubing about % inch in diameter. An- 
| other way is to connect a coil across the 
present padder inductor. Try about 35 
turns of No. 28 enameled wire close- 
} wound on a %-inch polystyrene form 
and note the effect on the tuning range. 
| Adjust the L and C values in the an- 
| tenna circuit for best performance 
across the band or peak the circuits at 
the frequency of the local police trans- 
| mitter. 
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LIGHTNING 
ARRESTOR 


MODEL R-116 TAKES BOTH 
OVAL AND FLAT CABLES 
UNDERWRITERS' LISTED 


LIST PRICE 
ORDER FROM 
YOUR NEAREST C () C 


PARTS JOBBER 








THOMAS TELESCOPING MASTS 
HYDRAULIC-PNEUMATIC 


Versatile in application 


TV Antenna Supports 
Signal Evaluation 
Communication Antenna 
Micro-Wave 
Weather Instruments 
Radar 

© Amateur 


Also easily adaptable for 
mobile or permanent use 

.. Chrome plated steel or 
aluminum... Any height 
up to 200’ available. Thou- 
sands in daily use by Gov- 
ernment and commercial 
agencies. 


Write for details 


THOMAS MOLD « DIECO. 


Box 126 
Wooster, Ohio 
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$3.00 FOR CARTOON IDEAS 
RADIO-ELECTRONICS prints 
several radio cartoons every 
month. Readers are invited to 
contribute humorous radio ideas 
which can be used in cartoon 
form. It is not necessary that you 
draw a sketch, unless you wish. 


Address 
RADIO-CARTOONS, 
RADIO-ELECTRONICS 
25 West Broadway, 
New York 7, N. Y. 
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iN CONSTRUCTION 

Rohn Towers are built of heavy duty 
tubular steel electrically welded 
throughout by skilled workmen exact- 
ly to specifications. Proof of Rohn con- 
struction lies in the fact that thousands 
ot towers have been sold in the past 
several years and have successfully 
withstood the rigors of time in all 
climates and under the severest of 
conditions! 


IN PERFORMANCE 
Rohn Towers assure you of trouble- 
free performance atid once installed 
give unquestioned satisfaction year in 
and year out! You are free of com- 
laints because over the years Rohn 
owers have proved themselves from 
the serviceman, dealer and customer 
point of view! 


iM SALES 
wipers eptance has heen phenomenal 
— thousands have been sold coast-to- > 

; »p , e 
coast — and the design has been one 3 Se lf Suf t or uf ng Roh n Tou ers 
which has withstood every test To Fit Your Every Need 
known! Why “experiment” with an aa) . 
unproved tower design when you can The No. 5 The self-supporting tower for 
sell Rohn? use up to 40’, or guyed to 80’. An economical, 
yet sturdy, permanent tower! 
So we ask you, “‘Why take chances The No. 10 
with an untried tower’ Be sure — sell 
Rohn — the only tower of its kind to 
withstand every test! 
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The standard 12° design that 
is self-supporting to 50’ and can be installed 
to 120° when guyed! 








The No. 20 The heavy duty Rohn Tower, 
. ideal for communication and where great 
— P height is re« ed self-suppo o 60’, 
per HERE IS LATE INFORMATION IN A Rahn Peld-Over Tower oi or quyed to 150 a 
HANDY FORM FOR RADIO & TELEVISION only one of its kind 
REPAIRMEN, SERVICEMEN & STUDENTS exclusive with 
Roh 














All Rohn Towers are in 10° sections — easily 
erected, transported and stored! 








Robe Veloscoping \ A COMPLETE LINE OF TOWER 

ast complete 

line in & proven ACCESSORIES AND HARDWARE 

A full line of Superior Design Tower acces- 

desig vin 20 sories is available including guying brackets, 
\ house brackets, wall mounts for towers and 


50’ ey 


masts, special tower bases such as peak and 
flat roof mounts, ek 
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//H\\ 

= \ Contact your Rohn authorized rep- 
resentative or your distributor for 


FREE CATALOG or write. . 











STATA) MANUFACTURING co. 


2VOLS $g@2 COMPLETE $gA DEPT. RE 116 LIMESTONE BELLEVUE 
] PAY ONLY mo. 

IT PAYS TO KNOW! PEORIA, ILL. 

AUDELS T.V.-RADIO SERVICE LIBRARY 
presents the important subjects of Modern 
Radio, Television, Industrial Eleetroni: 
F.M. Publie Address Systems, Auto, Marine 
& Aireraft Radio, Phonograph Pick-Ups, et 
Covers Basie Principles— Constructior In 
stallation Operation Repairs Trouble 


Shooting. Shows How to get Sharp, Clea 

T.V. Pietures. Install Aerial How to Test 

Explains Color Systems & Methods of Cor 

version, 1001 Facts—Over 1260 Page ‘ | 

Illustrations— Parts & Disgrams— Valuable 

for Quick Ready Reference & Home Study. | ' . ' 

Tells How to Solve TV. & Radio Troubles If you're moving, please don't forget to send us your address 
nswers T.V. & Radio Questions. 


Get this information for Yourself. as it appears on the copy of the magazine, including the num- 
7 DAY TEST — ASK TO SEE IT! 
»= -----MAIL ORDER bers shown beside your name, as well as your new address. 
AUDEL, Publishers, 49 W. 23 St.,N.Y. 10 ‘ ae . 
Sag AUOELS VV, RADIO SERVICE LIBRARY # Yor. 96 If we receive this information before the 20th of the month, 


$1 amo until $6 is paid. Otherwise | will return them. 


tome eames ~ you will continue getting the magazine without interruption. 





Address 





Your cooperation will be most helpful and greatly appreciated. 


Occupation 
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TRANSVision 


FIELD 


STRENGTH 
METER 


Fin esl 
al 
Any P ric i 


110V AC, 
BATTERY 
OPERATION 


SAVES 50°/, OF 
INSTALLATION COST 


Works from antenna 

{no TV set needed) 
PINEST hecaune Kach Meter 
individually ‘ in 
volts on eve anne 
“ "en miere 
elector, Multiple 
for weak signal area 
Paya for 
Measures relative pleture lunal 
sirengths directly from antenna 
Determines best antenna tem 
and wie tat "i 


A MUST IN 
FRINGE AREAS 


UF 
TT 


range 10 
hannel 


itself on 4 


re radiation len 
Identine slena 
Ka to perate 
Many other 


Model FSM.-4, for 
Complete with tube 


We 13 Ib net $69 


Model FSM.4B8, for 110V AC and 

Battery Operation (case and cable 10 DAY TRIAL 
included, batterte extra Try these fine in 
wi : tb net $89 struments for 10 


DAYS. Then, if you 
TRANSVISION, INC. HRI 
NEW ROCHELLE, N.Y. 

ing) will be refunded 


Test & Repair CRT; 


cost of re - packag 
Moke BiG PROFITS hig EASY way: 


11Oy 





pester na cTivavor 


‘ a MW 
ut witt ~ 


et $io ‘os 
resver “SPARKER 2? inetre 


=e Ut elec 


SPARKER:  Bijin), 


ments in C.K 





Transvision, Inc., New Rochelle, N. Y., Dept. a 


© Send me 
C0 Enclosed find $. 


©) My JOBBER is ___ 
1 accept your 10 . Day “Trial ter terms. 





deposit. Balance C.O.D. 


Nome 
Address___ 


City 
JOBBER INQUIRIES INVITED 
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QUESTION BOX 


You will have to move the tap on 
the antenna coil. Connect a good an- 
tenna to the input terminal and solder 
the tap to the point of maximum signal 
and minimum noise. A vertical J (page 
96 of the December, 1951, issue) or 
ground-plane antenna will provide the 
omnidirectional pickup required for re- 
ception of mobile stations. For increased 
gain, try a vertical collinear array like 
that shown on page 99 of the 
1953, issue. 





DELTA MATCH SYSTEM 
rf Where can I get 
using a delta-match system 
necting an antenna to a transmission 
line. I would like how to 
pute the impedance of the antenna and 
the dimensions for the matching sec- 
tion.—C. P. J., Athens, Pa. 
A. A _ delta-match is a 
impedance transformer 


information on 
for con 


to knou com 


tapered-line 


used to match 


}a dipole radiator to a transmission line 


having a higher impedance. It is often 
used to match a 72-ohm transmitting 
dipole to a high-impedance open-wire 
transmission line or the radiator of 
a multielement array—such as a Yagi 
—to a 72-ohm transmission line. In 
each the feed-point impedance 
of the antenna is much lower than the 
characteristic impedance of the trans- 
mission line. The diagram of a delta 
matching system is shown. 


case, 


ge RADIATOR 





DELTA 
COAX, RIBBON, OR OPEN WIRE 
TRANSMIS SION LINE 
* 


The dimensions of the delta depend 
on the impedance of the antenna at its 
center, the diameter and spacing of 


| the transmission line, and the reactance 
| which 
| to the transmission line. 
lias including all of these variables are 
| not available, 


the matching section presents 


Design formu 


so a delta is hardly ever 
used in homemade receiving antennas. 

Antenna manufacturers sometimes 
use a delta-matching system instead of 


la folded dipole to step up the imped- 


ance to an antenna to match the trans- 
mission line. They usually excite a 
antenna with a signal generator 
meter and then 
standing-wave ratio on a 
dimensions of the delta are 


measure 
bridge 
then 


The 


|} adjusted for a minimum standing-wave 


ratio. The delta is set 
of transmission line. 


up for one type 
Substituting a 


line of a different impedance increases | 
the losses in the 


antenna system. 


POWER TRANSFORMER QUERY 


> Iam constructing an audio ampli 


fier in which the center-tapped filament 


winding is connected to a tap on a B| 


divider. My power trans- 
not have a center-tapped 
filament winding. Can I get the 
resulta by installing a separate filament 
with a tapped secondary? 
tap connected to a low 


-J. C. M., Nyack, N. Y. 


does 


same 


transformer 
Why is the 
B plus voltage? 


August, 


QUALITY! 
\ “HIGHT cost! 


MODEL 6201 — COAXIAL 
SPEAKER SYSTEM. Now gen- 
erally acknowledged to be 
industry's finest value in o 
high quality 12” speoker 
TRUE coaxial dual 
System comprising 
sounding woofer with heavy 
exclusive Alnico 5W magnet 

DRIVER TYPE tweeter with 
“Reciprocating flores” wide 
m angle horn, and BUILT-IN 
crossover network complete 
with “Balance” contro! 


range 
clean 


DIFFUSICONE-12 — WIDE 
RANGE WIDE ANGLE 12” 
SPEAKER. Exclusive “diffusi- 
cone” design utilizes the bene- 
fits of dual-horn loading, radial 
projection ond diffraction prin- 
ciples to ochieve unsurpassed 
quolity and sound distribution 
from a single unit speaker. 
Enjoy full fidelity ANYWHERE 
in the room .. . of a surpris- 
ingly reasonable cost. 
wr.” CE EE FS 
DIFFUSICONE-8 — WIDE ANGLE 
8” SPEAKER. Same os the Dif. 
fuscione-12 except in 8” size 
Remorkable fidelity and ex 
ceptional sensitivity and power 
handling capacity make this 
a truly outstanding eight 
ideal for use where space is 
limited, and is also a perfect 
selection for a mid-range 
speoker in 3-way systems. 


Garo. lw 


MODEL 6200—EXTENDED RANGE 
12” SPEAKER. Designed for gen- 
eral applications, copable of high- 
ly efficient FULL-BODIED response 
throughout the operating spec- 
— May be used with equal 
lacility to improve commercial 
TV, phono sets, high 
quality sound re-inforcement in 
night clubs, churches, schools, 
etc., of as a woofer. The 6200 
must be heord to be apprecicted. 


ews ms ee et ee 


MODEL C-1SW—DUAL IMPEDANCE 
RANGE 15” WOOFER. Brond 
new low frequency reproducer 
embodying many exclusive ad 
vance features. Its superior re 
sponse and acoustic output is 
due, in part, to a newly 
University-developed cone and 
voice coil suspension system 
permitting the greatest axial 
movement ever achieved. The 
incredibly tow distortion results 
from a new magnet assembly 
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There iso UNIVERSITY Tweeter for every 
and " 


Write for descriptive 
illustrated literature. Address Desk H-12 
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tystal Clear 
Pictures ike 


FILTERS 
HIGH REJECTION EFFICIENCY 


© Scientifically designed with 
proven HI-Q circuits 

® Low Cost 

@ Easy to install 

Most of the 26 million TV sets now 
in use suffer from some type of in- 
terference What a_ tremendous 
market to exploit! Save your cus- 
tomer discomfort and eyestrain ‘ 
boost your reputation as a tech- 
nician. .. boost your profits! Recom- 
mend and install GRAYBURNE 
CLEAR-PIX filters. There's one 


for each type of major interference 
interference 
FM 
Diathermy 


Ignition 
Amateur (21 mc.) 


BE PREPARED: Carry several of each 
model in your service kit at all times 
to cash in on handsome profits 


1 98 ORDER TODAY from your local dealer 
! t 


successor Si ve” 
Grayburne u 
Corp. per 


23 Atherton St., Yonkers, N. Y. 


Let me show you how EASY it is to 





I WILL HELP YOU to start learning 
TV the practical way by 
assembling @ TRANSVISION TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE #1 (standard first 
pkg. for all of our kits). This pack- 
age gives u the BASIC CHASSIS 
nd over 450 TV COMPONENTS with 
‘te Instructions, Drawings, 
Service Booklet a 
s subscription to my “TV and 
ectror Notes When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 


Shows 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UMF. ideal for 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write now! 


TRANSVISION, INC., Dept.REX 
NEW ROCHELLE, W. Y. 
—=MAIL THIS COUPON TODAY «mam 


i Mr. D. Gressin, Educational Director 
i TRANSVISION, INC, NEW ROCHELLE, N.Y. Oept mei 


0 Wm enclosing $______. deposit. Send standard kit 
i PACKAGE *1, with all Instruction Material, Balance C.0.D 


e C) Send FREE copy of your new TV Kit Catalog. 
0 Nome 
o Address 


Down Payment 
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QUESTION BOX 


A. The filament winding on your 
transformer need not be center-tapped. 
All you need do is connect a 50-100-ohm 
wire-wound potentiometer across the 
untapped winding and connect the mov 
able arm to the B plus point. Adjust the 
arm of the potentiometer for minimum 
hum in the amplifier output. 





50-100 ww 
< 

> 
TVA 








$5-no ew pins BALANCE 
« 3 


wd 
FIL WINDING 











+ 
CS) Fig.t 
In some electronic circuits, the cath 
ode of a tube may be a hundred volts 
above ground. If the heater 
is grounded, the tube is likely to be dam- 
aged by a short or flashover between 
heater and cathode. The maximum volt- 
age between heater and cathode is 90 
volts for most receiving-type amplifier 
tubes. So, if the cathode must be oper 
ated more than 90 volts positive, the 
heater is usually biased positive to reduce 
the vcltage between these two elements 


or so 


+300V 





In high-gain circuits, hum may occur 
when a heater emits electrons to the 
cathode or when there is leakage be 
tween the heater and cathode. In either 
case, hum can be greatly reduced o1 
eliminated by using Fig. 1 or Fig. 2. 
Typical circuits use about 150,000 ohms 
for the series element and around 
50,000 ohms for the control in Fig. 1 
and grounded resistor in Fig. 2. The 
heater bias voltage should be limited 
to about 90 and the bleeder current to 
2 ma or less. 

FULL-WAVE DETECTOR CIRCUIT 
>? I have an if. 
which has a center-tapped secondary 
for feeding a full-wave detector. 1 
would like to use this as a 
half-wave 


output transformer 


replace- 


ment for a output trans- 


former in my veceiver. Please publish 
a diagram of a full-wave detector using 


this transformer.—P. W., Viola, Kansas 


A. A full-wave detector is shown in 
the diagram. The audio and a.v.c. volt- 
ages developed for a given i.f. signal 
input are only about half 
tained from a half-wave detector so 
6H6,6A\_5,0r 


FAMPL OUT IFT 


B 


those ob 


T) PLATE OF LAST 





B+ 





you may find that your set does not 
have enough gain to operate properly. 
Sets which use full-wave 
usually have two or more 
i.f. amplifiers and two a.f. amplifier 
stages ahead of the output stage to 
make up for the decreased detector out- 
put. It will probably be better to use a 
half-wave i.f. output transformer as 
the replacement in your set. END 


detectors 
high-gain 


RADIO & TV 


Seleniail Rectifiers 














DIRECT REPLACEMENT 
/ UNIVERSAL MOUNTING 
WIDER RANGE 


tsk for Bullelin JRP-1 
INTERNATIONAL RECTIFIER 
CORPORATION 


1521 E Grand Ave, Ei Segundo, Calif «Phone ORegon 6 6281 
CHICAGO 205 W Wacker Drive « Phone Franktin 2.38669 
NEW YORK 501 Madison Avenue - Phome Piaza 5 6665 
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ATTENUATOR SWITCH 


eliminates 
“cut and try” 
methods for 

better TV 
ception 


if 


A twist of the dial on 
this Centralab TV 
Attenuator Switch 
instantly shows 
proper amount of 
attenuation for best 
reception. You know 
how important this 
is in multi-station 
areas! 


Four different H-pads 
are mounted in the 
attractive metal case. 
You simply hook up the 
300-ohm antenna t 
lead, 
correct setting. Then, 
unhook leads and install 
proper H-pad. Simple 
as that. And it's accom- 
plished in a few minutes. 


If customers want 
permanent selective 
attenuation installation, 
a handy mounting 
bracket does the trick. 
And it's another sale 
for you! 


Yes, time 

saved by 
Centralab TV 
Attenuator on 
one job is profit 
time for another 
job. That's why 
you'll want to 
contact your dis- 
tributor for full 
details 


Centralab 
6 ae 
See eee ee eee eae eae ene es ¢ 
CENTRALAB, @ 
A Division of Globe-Union Inc. 
922A E. Keefe Ave., Milwaukee 1, Wis. 
Please send additional technical data on 
Centralab'’s TV Attenuator and H pads. 
Name 
Firm 
Address 
Zone 


State 


| 
> 
' 
e 
# 
’ 
& 


win- | 
and dial finds | 


TECHNOTES 


ADMIRAL 82-CHANNEL TV SETS 


Poor performance of Admiral all- 
channel sets on u.h.f. may be caused by 
the u.h.f. antenna lead from the u.h-.f. 
antenna terminals to the tuner being 
|too close to or touching the metal 
| brackets on the rear-picture tube mount. 
This lead is purposely long and acts as 
a quarter-wavelength trap at the mean 
frequency of the low-band channels and 
|}as a three-quarter wavelength trap at 
the mean frequency of the high band. 

Remove the back of the cabinet and 
check this lead to be sure that it 
not close to any metal, and straighten 
it out if it is looped or doubled up. 


| 
| 
| 


is 


this lead at the point where it is sol- 
dered to the u.h.f. tuner. Remove the 
metal bracket (if any) that covers the 


was used on the production line and is 
Radio 


the cabinet.—Admiral 
Service Bulletin 


MECK XB-702 TV SET 


When the set was first turned on it 
would not sync vertically until the 
| hold control was to the extreme low- 
resistance end of its range. After 
la warmup, the vertical oscillator would 
| drift until syne was lost and could not 
be restored with the hold control. 


The vertical drifting was remedied 





by replacing the .01l-uf paper capacitor | 


| in the grid circuit of the 12SN7-GT 
|with a .0l-uf ceramic unit. The oscil- 
lator still locked in at the low-resistance 
j}end of the hold control, so we sub- 
| stituted a 100,000-ohm resistor for the 
390,000-ohm unit in series with the con- 
trol. This increases the vertical hold 
range and permits the oscillator to lock- 
in in the center of the control range.— 
Charles Erwin Cohn 


HUM IN MOTOROLA 17T8 
The complaint was a loud hum at all 
settings of the volume control. A normal 
picture ruled out filter troubles. A 





While the back is off the set, check | 


u.h.f. antenna connections. This bracket | 


not required after the set is installed in | 
& TV] 





| 


check with a v.t.v.m. showed a grid-to- | 


cathode short in the 25L6-GT audio 
| output tube. Replacing this tube cleared | 


| the trouble. A neon short 
| showed barely a flicker when the old 
tube was tested.—Raymond H. Leeson 


ZENITH 28T925R 
The set came in with the complaint 
that the picture had shrunken to a 


and it operated normally about two 
hours before the trouble occurred. The 











prod was touched 
measure the vertical supply voltage. 
The resistances of the primary and 
secondary of the vertical output trans- 
|former agreed with manufacturer’s 


to a tube pin to 


resistance between the windings and 
found that it was only 1,600 ohms. 
A new transformer 


the 
| trouble.—W. S. Rose 


eliminated 


indicator 


thick horizontal line. We plugged it in | 


| 
| 


| 
| 


picture returned to normal as a test | 


data, so we did not suspect the trans- | 
former until we happened to check the | 


j 





“I’ve had no trouble keeping him at 
home now that I’ve had a 
JENSEN NEEDLE installed.” 
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T RADIO'S 
MASTER 


WEW! 1954 
EDITION 


© 1370 pages 

© Over 85,000 items 
© Over 8,000 illus 

. © Completely indexed 





ome 
“ 


‘tom, 
omens 











$1.95 at your parts distributor. Publisher's price $4.50 
Have complete access to the many thousand 
of products vital to your daily sales and service 
operations. In the customer's home, across 
counter or on the bench, you'll value the Master's 
thoroughly complete descriptions, specs, illustrat 
and prices all systematically organized in 
18 big sections for instant reference 
sales . sell directly from the Master 
our stock problem use the Master for jiffy 
comparison of all electronic products. The Master 
is the only Official Buying Guide for the TV-Radio 
Electronics industry. It contains unabridged catalog 
data direct from the manufacturers. For buying and 
selling — the Master gives you all the needed fact 
in a single volume. 
Over 100,000 in active daily use. Get into the Master 
habit. Order your copy today! 


the 


Increase your 


Facilitate 





Just a few of the products 
included: Tubes —_ Test 
Equipment — Tools — Trans- 
formers — Capacitors — 
Resistors — Relays — Coils 
— Attennas — Recording & 
PA Systems — Hardware — 
Transmitters — Receivers — 
Kits — Wire — Cable... 
and thowends of allied 


Eliminate 
Incomplete 
Small 
Catalogs and 
Loose 
Literature 








RADIO-ELECTRONICS 





TECHNOTES 


WESTINGHOUSE ABC CIRCUIT 
A handy incandescent light source is 
necessary when adjusting the a.b.c. 
(automatic brightness control) 
on the Westinghouse V2233-4 TV chas- 


sis. Furthermore, you must be able to | 


turn this light on and off at intervals 
to see if the control is working as it 
should. The a.b.c. adjustment control is 
on the rear of the chassis. This makes 
it inconvenient to turn the light on and 
off as needed. 

This little gadget is a great help in 
adjusting the control and it will serve 
a lot of steps if you service many of 
these sets. The unit consists of a 6-inch 
length of line cord with a small push 


or rotary switch in the center of one | 


lead, a male interlock plug on one end, 
and a female line plug on the other. 

Set up a small table or bridge lamp 
about 5 feet in front of the receiver- 
you can probably borrow one from the 
set owner. Plug its cord into the female 
plug of your adapter and then plug the 
male interlock into your cheater cord. 
This puts the light switch at your 
fingertips. 


WALE INTERLOCK SWITCH 
‘ 


FEMALE PLUG 


Follow these steps when adjusting 
the controls: 

1. Set the ABC switch on the back of 
the chassis to OFF. 

2. Adjust the brightness and picture 
controls for normal picture contrast 
under normal operating conditions. Do 
not block or obscure the phototube 
while making these adjustments. 

3. Move the ABC switch to ON. Turn 
on the lamp and make sure that its 
rays illuminate the front of the set. 

4. Start with the ABc control in its 
counterclockwise position. Rotate it 
slowly clockwise while switching the 
lamp on and off until you find the set- 
ting where brightness and contrast vary 
in proportion to changes in lighting.— 
H. L. Matsinger END 





“I use that one to keep an 
eye on my tools” 


JANUARY, 1954 


circuit | 


DAVIS ELECTRONICS 


CHALLENGES 
THE TV ANTENNA 
MANUFACTURING INDUSTRY 


AN OPEN LETTER: 


“In the interest of PROTECTING Electronics 
TV Dealers from the huckster practices of 
releasing sales propaganda disguised as 
‘technical information’ WE CHALLENGE THE 
INDUSTRY TO SET UP STANDARDS. 

“We believe that all technical informa- 
tion released to the trade should have 
the dignity which the phrase ‘technical 
information’ implies ... This technical in- 
formation should come from RECOGNIZED 
INDEPENDENT RESEARCH and/or TESTING 
LABORATORIES to insure its accuracy.’ 


Jack Moore, nnd Come 


Trade Mark Reg. (First us 


Sales Manager 


DAVIS ELECTRONICS DIDN'T WAIT 


We foresaw what was, and is, happening in the TV Antenna Industry. We 


vide the Dealer with facts —not fiction. 
Securing the actual 


“technical information” was a long 


Ow pro- 


and costly prox but we 


knew how valuable it would be for you to have. 
We invite comparison with any other TV antenna that is tested by a compe- 


tent testing research institution. 
TO BACK UP OUR CONVICTIONS, 
DEALER NET PRICE MONEY-BACK GUARANTEE 


WE HAVE PROTECTED DEALERS: We pro- 
vide Dealers with FACTS about the Unexcelled 
Performance of the Davis Super-Vision All-Chan- 
nel VHF Antenna. This is contained in a NEW 
CATALOG FOLDER & TECHNICAL BULLETIN 
—and if you want to give your customers the 
finest television reception, write for your copy. 


BUILT BY AMERICA’S FASTEST GROWING ANTENNA MANUFACTURER 
Copyright 1953 








SOUND POWERED HEAD 
AND CHEST SET ~ 


Navy Type—No Batteries Required— we 
Ideal for TV Antenna Installations 

and many other uses. 20 Cord ‘iy 
5.59e0 


TELEPHONE WIRE FOR THE ABOVE 


COMBAT TYPE—2 Cond. Twisted, Rubber Covered, 
Medium Weight, W-130 @ .O1¢ per Ft. 


FIELD WIRE—2 Cond. Twisted, Weather - $4 75 
proof, Heavy Duty, W-110—525 Ft. Roll . 
2 Cond. 


COPPER WELD WIRE—Weatherproofed, 
1200 Ft. Roll, $10.00. Per Ft. @ .Ol¢ per Ft. 


FREE CATALOG 


JUST OFF THE PRESS—OUR NEW 
SURPLUS CATALOG! SEND FOR YOUR COPY! 








ATTN.: TELEVISION FRINGE AREAS 
AIRCRAFT GUY CABLE—%,)” 7 « 7 Strand, 
Weatherproofed, Galvanized, Preformed — 920 
ib. Test. This cable has been tested and proven 
in many fringe areas over many years—millions 
of feet in use. PRICES: 4'/.¢ per Ft.—1000 Ft. @ 
4¢ per Ft.—5000 Ft. @ 3//.¢ per Ft. 








“oe WIRE—Phosphorus Bronze #16 Strand- 
, 200 ib. test. Weatherproof, 150 Feet $1.50 
~ RL-3 witn Clips 








JANUARY, 1954 
$1: SPECIAL: 


100 Asst. CARBON RESISTORS—'.—', & 1 Watt 
1.00! If ordering this Special only—add 25¢ for 
postage and handling charges! 


COAXIAL CABLES: 
RG-8/ U (SPECIAL) 51.5 ohms. Same size as 


Prices: | to 100 ft. @ &e¢ 
per ft.—100 te S00 ft “e 7'2¢ per ft.—500 te 1000 ft. 
@ 7 per ft —1000 ft. Rolls @ 6'2¢ per ft. 
RG-34. U—71 ohms, 145 ft. length 





$15.00 





Address Dept. RE «+ 


Mini 
Prices F.0.B., Lima, 0. 25% wa Pe fie ~ 


Deposit on C.0.D. Orders 


FAIR RADIO SALES 


JTH MAIN 





OHIO 


DAVIS SUPER-VISION 


“to perform to the dealers’ sati 





ANTENNAS ARE SOLD WITH A 


faction” 


DAVIS ELECTRONICS 


BOX 1247, Burbank, California 
SIRS: RUSH INFORMATION TO ME AS CHECKED: 


() Send Complete information and Technical 
Data on New SUPER-VISION ANTENNA. 


(1) Send Name and Address of NEAREST JOBBER. 
Name 
Street 





PLEASE MENTION 
RADIO-ELECTRONICS 
WHEN ANSWERING ADVERTISEMENTS 











Just Out! eracticar 
REFERENCE BOOK ON 


Every Radio-TV Serviceman 
and Technician Needs tt 
Includes complete ‘how 
to-do-it'' wiring data on 
the use of Transistors in 
TV, Radio, Photo Cell Re 
lays, Hearing Aids, Am 
plifiers Oscillators You 
learn how to install, test 
and service transistorized 
equipment Contains the 
latest practical infor 
tion about this ary 
new electror devel4pment 
SEND NO MONEY 
postma 


ma 
revolutior 


and p o 


now, Bol 


‘ p 
( 0.0 fee 
with the 
TODAY 


RUSH THIS INTRODUCTORY OFFER COUPON 


COYNE ELECTRICAL & TV-RADIO SCHOOL , 
500 S. Paulina $t., Dept. 14-T2, Chicago 2, mM. 
YES! R 
THEREIN } 


late . tir ! 


a 
rie > D 


rere wee ee ee ee 








‘““Save with confidence’’ 





Completely 
Wired 


LOWEST PRICED SIGNAL 
GENERATOR, BROADCAST BAND 


New simplified circuit provides the follew- 
‘ switch tuned, tone modulated fre- 
aibnsies 

' 


455 K C.—Intermediate 1.F. frequency 
1500 K.C.—High frequency of Broadcast 
Band 
00 KC 
Banda 

4. Audio tone—for 
shooting 

5. An attenuator control is included for ad 
justment of the output signal strength 

Housed in emall black bakelite cabinet size 


i'n" 23,". Can be useful for : $7. 95 


alignment of all Broadeast 
Completely Wired 


Hand radio receivers 
INTRODUCTORY OFFER 
Deduct $1.00 if ordered with Kit #1 or #2 


—Low frequency ef Broadcast 


audio amplifier trouble 











5 TUBE AC-DC SUPERHET KIT 


Kit #1—Five Tube superheterodyne kit 
A.C.-D.C. contains all components re 
quired to construct this latest design, 
highly sensitive superheterodyne broad 
cast receiver complete with biack 


bakelite cabinet (excludes 
wire and solder) Only $7: 95 
Kit of § tubes (12ATé, 12BA6 
12BE6, 35W4 50C5). Only $3.25 
D 1273 
INSULATED RESISTOR KIT 
Contains 100 resistors 'y, “y, 1 & 2 
watts from 5% to 20% tolerance 
Housed in a transparent plas- 
tic box. Price complete $1.65 
D 1278 PAPER TUBULAR 
BY-PASS CONDENSER KIT 
Contains 50 by-pats condensers rang- 
ing in capacity from 005 mid. to 5 
mfd. and at voltages from 200 to !600 


housed ina plastic transparent cabinet 
size 7° a D/A” a U4". Price $2.95 per kit 











EDLIE Electronics 


EASY TO LEARN CODE 


Tt ts easy to learn or increase speed 
with an tnetructograph Code Teacher 
Affords the quickest and most prec 


tical method vet developed 
sinners of advanced students. Avaltl 
able tapes for heginner'’s alphabet 

typical messages on all subjects 


5 to 40 WPM. Always 
M 


For te 


ENDORSED BY THOUSANDS! 


~“mraph Code Teacher (oe ° 
the piace of an oper \ 
and enables anyone to \ 

paster cole ae rut a 

Thous ft aw aeful 


tr 
learn and 
ther assistance 
“psequired 
Write 


the code" ‘Inetructogr 
today for convenient ai and 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Ad., Dept. RC, Chieage 40, til, 





6-TUBE RADIO KIT 


Kit #2—A low-priced 6 TUBE KIT de- 
signed for high sensitivity, excellent 
selectivity and good tone quality. Uses 
25.6, 2526, 6SQ7, 6SA7, 6SK7, 6SK7 in 
an easily constructed circuit. The 6 
Tube Kit is shipped with all parts 
including punched chassis, resistors, 
condensers, coils, sockets, PM Speaker, 
hardware, etc. 
And at a closeout price of if 
only (less tubes and cabinet) 56 35 
$3.25 


Matched set of six tubes 
for kit 


PHONO OSCILLATOR 
Not a Kit! 
Wireless phono oscillator transmits re- 
cording for crystal pickups or voice 
from carbon mike through radio with 
out wires. Can also be used as an 
intercomm by using P.M. speaker 


as mike. Price (excluding 
tubes) $2.95 
$3.95 


With Complete Set of Tubes 
D> 


SUPERSENSITIVE TWO STATION 
INTERCOMMUNICATION SYSTEM. 


The unit is suitable for use in home, 
office, factory, nursery or sick room 
So sensitive it will pick up a baby's 
cry at a reasonable distance Operates 
from 115 volts AC/DC. Both stations 
housed in compact plastic cabinets 
(6°x6""3'/,"), and requires only 2 wires 
to connect. Furnished with 50 ff. of 
twin conductor wire. Price $16.95 











D 1279 
DISC CONDENSER KIT 


Contains an assortment of 50 Erie type 
disc ceramicons, includes the follow 
ing capacities 00!, 2 x O01, 0015 
2 « 0015, 2 « 004, 0047, 005. 2x 005 
Ol, 2 « OF and 16 assorted printed 
circuited capacitors, housed in a trans- 
parent plastic box. Price $2.95 per kit 





operavors have 
on 


purchase 


Or CE 


DI 9-3143 





The Lowest Priced Kits on the Market 


Electronic Code 
Practice Oscillator 
& Blinker Kit 


AC/DC or 
Battery Operated! 


Kit #3—One of the 
most practical Code 
Practice Oscillators 
ever designed, yet 
one of the simplest 
to build and operate 
Can be used with any 
number of head 
phones. Adjustable 
Pitch Controi—Any 
type of headphone 
can be used 

No warmup time— 
ready to operate 
instantly 

Simple and safe to 
operate 

Operates anywhere— 
with AC or DC 
power, or from a 90 
volt Miniature Bat- 
tery 

Learn Blinker Code 
with flashing light 
Blinker can be used 
as signaling device 
International Morse 
Code included 


= 4- 95 cue $2. 95 


3-TUBE PHONO 
AMPLIFIER 
Not a Kit 


An assembled unit 
ready for installation 
using tone and vol- 
ume control and six 
feet of rubber cord 
(Not including Tubes) 

¥ 





With Complete 
Set of Tubes 53 95 





DO 1274 
PRECISION RESISTOR 
ait 


sistores 

ohmages, housed 

transparent plastic box 
t combined 





Terms: All merchand:se 

shipped F.0.8 New 

York City 

subject to change with 

out notice. Include 20 

deposit for C.0.0.'s 
WRITE FOR NEW 

CATALOG--Free! 


rare St 


New York 6, N.Y 


revents 
nealing 


time 





4034 N. Sixth St., 


CONDENSER TESTER 


Finds Intermittent 
Condensers Instantly 
NET 


Pres-probe's sliding tip 
with variable resistance 
condenser 
Tests 
power on. Requires 
no adjustment. Stops 
guesswork, Saves 
Convenient 
probe size (7¥" 
Satisfaction guaranteed. 

See Your Dist. or Order Direct 


PRES-PROBE CO. 


Milwaukee 12, Wisc. 


with 


Postpaid 


" long). U.S.A 





Lengths 


Per Ft 


BAKELITE TUBING.... 12 





a 
Pe. MAGNET wire! 
iisv VOGRMosyT fay 
ead. Opens at . oO.D 
IMMERSION HEAT 279 
ou nee er TRANSFORMERS 


oe 
“I! “ri TERVSTAL HAND. mike 
ft 
WAND MIKE CASE 
12 5.00 
. STO. BROADCAST .96 


SUPER SSS 
SAVINGS! ! 


PERMEABILITY TUNER 





HEARING AID AMPLIFIER CHASSIS 
MAKE A REAL ves? pockar RADIO or AMPLIFIER 
witw scHEmatiCs FoR 2. or 3 TUBE SET. 
a $2.49 
se oF ‘2 SUB-MIN. TUBES shove 2.98 
REAR aio Sone CONDUCTOR RCV im ° 
for musicat CONTACT mine 
betectorHone i , 
115V. ac ELECTROMAGNET 
duts ob ca oe 6/5 
T-44A MAGNETIC “MIKE 1 
19 FT. WHIP ANTENNA 6 screw sects 
RADIO HAROWARE TREAsuRE iL. 
Nut A 
MOULDED “GAKELITE CONDENSERS 
carne aed nrg aaetd $i 96 100 2.° 
CARBON ‘RESISTORS 1.9 
ROTARY SELECTOR switches teck 
All with t4” shaft td 75 





gaged FACTORY ee _SePAteS re eg 

rder $3.00 ’ , 1 c 

Full m nee ¥ ’ raore Please ‘aad oul 
ess refunded 


RADIO CORP. 


67 Dey Street 
New York 7, WN 


New! All Latest Developments. 
| UHF. Transistors . . . Color! 


TELEVISION 








All New! 2nd 
Revised Edition 
TRANSISTORS 


COLOR 
UHF ond LATEST 
TV CIRCUITS 


\l 
th 











le fe ct No 
Part J 


mathematical k 
Principles of T\ 
channels. Latest 

turers, ¢ erters 

chay covers the new, a 
system, explains for the fir 

circuits and « wv picture 

tre TV, industrial TV, ete 

Part Wl -covers latest 

techniques for 


st time 


tubes 


install 
ali receivers. B 
alignment data for the 


earns 


newest 
installation, fringe 
vartmen? house installations 
Port TT the trouble 
classified according to 
procedure is given 
repairing all possible trouble 
SE IT 10 DAYS FREE—( 
‘Television Servicing” 
, without obligation. Mail it 


shooting 
sympt 


step-by-step 


PRENTICE-HALL, INC., Dept 

70 Fifth Ave.. New York II, N 

Se ». for 10 DAYS" FREE 
a’ 1 will ir 
or keep | 

full payment 


M-RE 
Y 


ostage) in 
NAME 
ADDRESS 
cry 


SAVE! Send 85.05 with this coupon 
and we'll pay postage and packing 














STOP 


VOLUME 
CONTROL 
NOISE! 


New 6 oz. 
spray can 


Net to 
Service 
men 


Contains Amazing New 


PERMA-FILM 


§ dirt and oxidation im- 
* Cleans! mediately on contact 
§ 3! drop eliminates scratch, 
* Lubricates! hum and noise 
7 Protects! assured continued top per 
. 


formance 


Perfect Contact Restorer—cieans 
& restores volume controts, band 
Switches, push button assemblies 
electrical contacts. NO NOISE is 
not a carbon tet solution. 


Available in 8 oz. bot 
tles and quart cans 


Nearest distributor or write 


ELECTRONIC CHEMICAL CORP. 
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Solve poor TV reception with a Hi-Gain 
Booster. Banish weak fringe areas, reduce 
snow. This unit comes to you as a highly serv- 
iceable High-Gain Tuner. Uses 6J6 Tubes in 
very efficient Hi-Q Circuit. Has 8 tuned cir- 
cuits using pure silver inductances and in- 
dividual compensation providing high gain on 
all channels. Built in 5:1 Vernier Drive 

All necessary parts and instr. included makes 
highest gain booster on the market reg. of 
price. 
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$3.00 FOR CARTOON IDEAS 
RADIO-ELECTRONICS prints several radie 
cartoons every month. Readers are invited to 
contribute humorous radio ideas which can be 
used in cartoon form. It is not necessary that 
you draw a sketch, unless og wis 


Addres 
RADIO-CARTOONS, RADIO- Basrocenes 
25 West Broadway, New York 7, 
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PEOPLE 


Lawrence S. Thees, former general 
sales manager of the RCA Tube Depart- 
ment, Harrison, N. J., was elevated to 
the top-level post of general commer- 
cial manager on the staff of Richard T. 
Orth, vice-president in charge of the 
RCA Tube Department, in an organiza- 
tional change which established four 
new marketing divisions within the de- 
partment. In the change, Douglas Y. 
Smith, former manager of sales opera- 
tions, was advanced to the new post of 


L. S. Thees D. Y. Smith 


general marketing manager with ad 
ministrative responsibility for the four 
new marketing divisions, a separate 
sales division, and two. sales-service 
divisions. 

Others promoted in the reorganiza- 
tion include: Kenneth Bucklin, to mana 
ger of the new Receiving Tube and 
Transistor Marketing Division; Michael 
J. Carroll, to manager of the Cathode- 
Ray and Power Tube Marketing Divi- 
sion; Harry B. Wilson, to manager of 
the Electronics Compenents Marketing 
Division; Leonard J. Battaglia, mana- 
ger of the Parts and Equipment Mar 
keting Division; Lee F. HoHeran, to 
manager of the new separate Sales 
Division; Harold F. Bersche, manage: 
of the Renewal Sales Activity; Law- 
rence D. Kimmel, manager of the 
Equipment Sales Section; Gene R. 
Rivers, manager of the Government 
Sales Section; and Charles B. Swope, 
to manager of the Planning and Contro! 
Division. 


Dr. O. G. Haywood, Jr., was named 
manager of Engineering Planning of 
Sylvania Electric 
Products Inc., New 
York City. Dr. Hay- 
wood was formerly 
a colonel in the 
U.S. Air Force, 
where he organized 
and headed the Of- 
fice of Scientific Re- 
search and Devel- 
opment Command 
in Baltimore, Md. 
In his new position, 
Dr. Haywood will co-ordinate Sylva- 
nia’s engineering planning in the fields 
of lighting, radio, electronics and 
television. 


O. G. Haywood, Jr. 


Brig. Gen. Thomas 
C. Rives (ret.) was 
promoted to the 
position of mana- 
ger of the newly 
organized Labora- 
tories Department 
of the General 
Electric Electron- 
ices Division, Syra- 
cuse, N. Y. General 
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rin TV Couplers, offers 


the most complete line, including VHF & UHF. 


Model AM-20 

The superior two-set 
coupler incorporates 
a balanced trans 
former network 
Highly recommended 
in fringe areas. Works 
where others fail 


Model AM-62 


Two-set TV Coupler 


Model AM-44 
Four-receiver coupler 
built with a high 
efficiency transformer 
on a magnetic core 
Extremely efficient. 


features 2-stage trans- 


former inductive 
coupling. Top seller 


9 Joralemon 5t., 


Write for catalog. 


Prices slightly higher 
west of the Rockies 


Brooklyn 1, N.Y. 





PEOPLE 


| Rives was formerly manager of Tech- 


nical Military Liaison for G-E. 


John E. 
research 
Ohio. He 


Martin was named director of 
for the Gabriel Co., 
was previously a senior 
member of the 
company. He will 
make his head- 
quarters at the 
Gabrie! Laborato- 
ries Division in 
Needham Heights, 
Mass., where he 
will supervise elec- 
tronic research and 
development of 
various Gabriel 
products. 


Cleveland, 
staff 


Harold Blumenthal, 
manager of 
the Manufacturer 
Division of Shure 
Bros., Inc., Chicago 
microphone manu- 
facturer, was given 
added responsibil- 
ities as export 
manager. 


sales 


H. Blumenthal 


R. N. Stoddard, former Midwestern re- 
vional manager of the Westinghouse 
Electronic Tube Division, was appointed 
the newly created of head- 
quarters assistant to the general sales 
manager Elmira, N. Y. John G. 
former product manager of 
tubes at Elmira, 
Midwestern 


to post 
at 
Thompson, 
cathode-ray 
Stoddard 
manager. 


Barker, 
Magnecord, 


succeeds 
as regional 
former 
Inc., 


vice president of 
joined the National 
»., Malden, Mass.. 

as distribution 

manager. In his 

new position he 

will co-ordinate 

and direct activities 

of the company’s 

representatives and 

establish basic dis- 


C. G. Barker 





tribution policies. 
The National Co. designs and manufac- 
tures communications and 
transmitters and electronic components 
for government, industry and amateurs. 


receivers 


Obituaries 
Joseph A. Burstein, 
stein-Applebee, Kansas City 
ing firm, died in Menorah 
recently at the age of 58. 


of Bur- 
distribut- 
Hospital 


president 


Paul Hetenyi, retired head of Solar 
Manufacturing Corp., and a consulting 
engineer for Aerovox Manufacturing 
Co., New Bedford, Mass., died in his 
home in New York City recently. 


Personnel Notes 
William C. Brown, 
Raytheon Magnetron 
Development Laboratcries, Waltham, 
Mass.; Gordon S. Humphrey, executive 
assistant to the general manager of the 
Equipment Division; and William T. 
Welsh, sales manager of the Power 
Tube Division, were named assistant 
vice-presidents of Raytheon. 


manager of the 
Research and 
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PEOPLE 


... William A. Patterson, president of 
United Air Lines, was elected to the 
Westinghouse Board of Directors. 


. J. J. Kahn and H. J. Hoffman, 
Machlett Laboratories, were named co- 
chairmen of the RETMA Membership 
Promotion Committee. J. B. Elliott, 
RCA, was reappointed chairman of the 
Sports Committee, and Fred D. Wilson, 
DuKane Corp., was reappointed chair- 
man of the School Equipment 
Committee. 


... J. E. Schlener was appointed mer- 
chandising manager for the Electronics 
Division of Sylvania, with headquarters 
in Woburn, Mass. He was formerly 
sales engineering supervisor. 


... Robert C. Sprague, chairman of the 
Board of Sprague Electric Co., North 
Adams, Mass., was appointed by the 
Senate Armed Forces Subcommittee on 
Preparedness, to direct a _ full-scale 
study of hydrogen and atomic bomb 
defense. 


... J. A. Frabutt was named general 
sales manager of Federal Telephone 
and Radio Co., a division of Inter- 
national Telephone and Telegraph Corp. 
He was formerly manager of sales to 
Government agencies, 


..- James J. Shallow, sales manager of 
Phileo Distributors, Inc., of Philadel- 
phia, was appointed general manager of 
the Accessory Division of Philco Corp. 


... William H. Kelley was appointed to 
the newly created office of vice-presi- 
dent in charge of marketing for Allen 
B. DuMont Laboratories, Clifton, N. J. 
He was formerly a vice-president of 
Motorola. 


. .. Alexander Nepo joined the electri- 
cal engineering staff of Littelfuse, Inc., 
Des Plaines, Ill. He was formerly with 
the Argonne National Laboratories. 


...H.G. Boehm was appointed director 
of the International Division of P. R. 
Mallory & Co., Indianapolis. 


... Ronald W. Argenta joined La Pointe 
Electronics, Rockville, Conn., manufac- 
turer of Vee-D-X antennas and accesso- 
ries, as art director and assistant 
advertising manager. 


. Stanley W. Cramer was appointed 
acting manager of the Special Appara- 
tus Division of Radio Condensor Co., 
Camden, N. J., succeeding Frank A. 
Cowgill who resigned because of ill 
health. Other Radio Condensor person- 
nel appointments include Joseph S. 
Robb, director of engineering; Melvin 
V. Weiss, chief engineer of special 
apparatus and TV; and Jack Teaf, chief 
engineer of the Auto Tuner Division of 
the company. 


... Virgil M. Graham, director of tech- 
nical relations of Sylvania Electric 
Products, was elected a vice-president 
and member of the Executive Commit- 
tee of the U.S. National Committee of 
the International Electrotechnical 
Commission. 

END 
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COMMUNICATIONS 


TUBE FAILURES 
De ar Editor: 

The information contained in 
Failures in TV 
R-E) contains inaccuracies. 
I run my own shop, and take on any- 
thing from Admirals to Zeniths. My 
experience has brought me in contact 
with about every TV set and brand of 
tube in common use. 

In section 1 of the article, among 
tubes most likely to burn out, are listed 
the 5U4-G and 5Y3-GT. For every 20 of 
these tubes replaced in my shop, 19 are 
not burned out, but have failed due to 
dwindling emission. The other one will 
be an actual burnout. 

Similarly, I can’t recall seeing even 
one burned-out 6W4-GT anywhere, al- 
though I have replaced 
short circuited or 
GT’s. 

In section 2, tubes most likely to be- 
weak, my experience again 
flicts with that of the author. I replace 
at least 20 low-emission 6SN7-GT’s for 
each 6CD6-G; at least 30 low-emission 
6SN7-GT’'s for each 6BG6-G. 

Looking at 4 


“Tube 
Receivers” (November 


numerous 


many 
low-emitting 


gassy, 


6W4- 


come con 


section 2 from another 
angle, I find 6BQ6-GT tubes becoming 
“weak” just about 20 times more often 
than 6BG6-G’s or 6CD6-G’s. Likewise, 
“weak” 1B3-GT’s and 1X2-A’s 
scarce as hen’s teeth in parts. 
The 1X2-A’s I replace are almost in 
variably either burned short- 
circuited. Most 1B3-GT failures 
burnouts, with rare cases of 
cuiting or gas. And how about the 
12AU7? There’s a tube which is right 
up with the worst of them in the mat- 
ter of getting weak. 

The author’s failure to list the 6AU6 
and 6AL5 among tubes most likely to 
burn out is astounding. I have no exact 
figures on these tubes, but I venture to 
say that out of every 100 burned-out 
(open heaters) tubes replaced in my 
shop, at least 75 or 80 are either 6AL5’s 
or 6AU6’s. 

I write more in sorrow than in anger. 
Your magazine has consistently pub- 
lished useful, authentic information in 
the past, which I have used much to my 
advantage. What’s the idea of printing 
this misinformation on what makes up 
just about 98% of tube failures in TV 
receivers ? H. A. HIGHSTONE 
Santa Rosa, Calit 
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COMMUNICATIONS 


LIE DETECTOR 
Dear Editor: 


I recently read your article “Electro 
Psychometer” in the May 1955 issue of 
RADIO-ELECTRONICS. I would like to call 
attention to the following: 

If a sensitive galvanometer is con- 
nected in series with the hands, it will 
indicate a current flow. The current 
flow will increase, if through an effort 
of will—not quality of thoughtthe ex- 
perimenter exerts pressure on the elec- 
trodes. It will also increase, if the hu- 
man body becomes a center of EMF. 

This can be verified by a simple ex- 
periment. Hold the prods of a sensitive 
a.c.-d.c. voltmeter—one against a radio 
chassis ground, and the uninsulated end 
of the other, with the fingers. The d.c. 
reading will be small, but I have read 
about 5% volts a.c. 

The voltage is under the control of 
the subject. Wearing of rubber, in- 
sulated soles decreases the voltage. 

It thus hecomes apparent that elec- 
tronic devices used as lie detectors are 
subiect to error. 

What Humanity needs, is not a lie de- 
tector—lying is a virtue today—but an 
eradicator for the causes that lead man 
to crime and the necessitv for hiding 
his offense—first against himself, and 
then against his fellow man. 

JEAN G. LAMOTHE 
Charlotte Amali« 


Saint Thomas, U.S. Virgin Islands 


(While we have not 


made any ex 
periments with self-generated electric- 
itv in the human body, we fell short in 


not pointing out that devices like the 
“Electro Psychometer” which measure 
the body’s reliable 
indicators of the veracity. 
They measure emotion, not guilt, and 
a nervous but innocent subiect may run 


resistance are not 
subject's 


a higher score than a callous but guilty 
one. But the devices are fine for enter- 
tainment at a party!—Editor) END 


CORRECTIONS 

The Geiger article referred 
to in our correction notice on page 152 
of the November, 1953, should 
have read “page 119 of our September 
issue.” Instead, it was erroneously 
stated to have appeared in October. The 
corrected notice follows: 


Counter 


msue 


We have been informed by Amperex Elec 
tronic Corp. that the IN tube recommended for 
the simple Geiger counter de ibed on page 119 
of our September issue is no longer obtainable 
A tube with closely parallel characteristics is the 
T5N. It is slightly larger than the 1N, and is 
rated at 700 volts instead of the 1N’s 600 

The 75NB is electrically identical with the 
T5N. but uses a pee-wee 3-pin base. If 
tion details are slightly modified, this might be 
a more convenient tube 





construc 


The 6V6 cathode biasing resistor in 
the Junior Golden Ear Amplifier 
55 of the November, 19%! 
erroneously given as 470 ohms in the 
diagram and parts list. The correct 
value for the 6V6 cathode 
should be 250 ohms to develop the 19 
or 20 volts of bias required for proper 
operation. The resistor should be rated 
at 5 watts or more. We thank the 
author, Joseph Marshall, for this 
correction. 


JANUARY, 


(page 





3, Issue) was 


resistor 


1954 























































TEST EQUIPMENT 
for AM, FM, — 


KITS and 
FACTORY WIRED 















VACUUM TUBE 
VOLTMETER 


A rugged, accurate VIVM 
with 41," meter. Has 15 






TV and FM alignment. 


Model 221-K Complete Kit 
Model 221 Factory Wired 


in 5 ranges * Audio and gain measurements di 


* Dimensions: 9); x 6 x 5”, Ship. Wot. 10 Ibs 


VACUUM TUBE 
VOLTMETER 


Identical in design, cir 
cuitry and performance 
fo the Model 221, but 
equipped with a large 7'/,-inch meter for greater 
visibility and accuracy. Dimensions: 1314 x 9 x 6” 
Model 214-K Complete Kit 
Model 214 Factory Wired 





54.95 


RF PROBE __———— > 
for VIVM 


Germanium crystal probe for visual RF signal trac 


ing and measurements to over 200 mc. Extends 
range of any VTVM. 
Model P-75-K Complete Kit $3.75 


Model P-75 Factory Wired 5.95 


HIGH VOLTAGE PROBE 
for VTVM 





Designed and insulated for safety and versatility 
Extends range of any VTVM or voltmeter to 30,000 
volts. Has lucite head, lorge flash-guards, multi 
layer , processed handie, and interchangeable 
ceramic multiplier to match your instrument 


Model HVP-1 Factory Wired only $6.95 


different ranges, plus zero-center adjustment for 


$25.95 
49.95 
© 1% multiplier resistors for extreme accuracy * 
AC and DC ranges: 0-5, 10, 100, 500, and 1000 
volts * Measures up to 30 Kilovolts with HVP-} 
* Input DC impedance: 26 megohms * Measures up 
to 200 mc with P-75 Probe * .2 to 1000 megohms 


rectly in db * Stable, dual-triode bridge circuit 


$34.95 


NOTE: Prices Net, F.0.B. N. Y. C. Subject to change without notice. 










HARVEY 


ALWAYS HAS IT...1IN STOCK 
for IMMEDIATE DELIVERY 





































OSCILLOSCOPES 
5” and 7” 


Laboratory-precision instruments at lowest cost... 
extra sensitivity, greater range, and other features 
for fast, accurate, servicing. Employ steel chassis 
and cabinets for minimum external interference. 


7” Push-Pull "SCOPE 


Model 470-K 

Complete Kit $79.95 
Model 470 

Factory Wired. 129.50 
* Push-pull vertical and 
horizontal amplifiers * 
Vertical response 10 
cycles to | me +2 db * 
Square wave response to 
100 ke * Horizontal re 
sponse absolutely fiat 
from 10 cycles to 200 ke 
° Vert sensitivity 01 
mms volt/inch © Hor, sensit 





























































vity 3 rms volt/inch 
* Sweep range: 15 cps to 100 ke * Internal voltage 
calibrator * Direct readings of peak-to-peak volt 
ages * Variable phasing control for internal 60 
cycle sweep * Z-axis modulation * Available out- 
puts: 60-cycle sine wave 





























and sawtooth from sweep 
oscillator * Other features include: Retrace blank 
ing and control of trace expansion trace position 


10x 15 x 









to 1.5 times full screen * Dimensions 
15", Ship. Wet. 32 Ibs 


5‘ Push-Pull SCOPE 


Model 425-K 
Complete Kit 

Model 425 
Factory Wired 





















$44.95 











79.95 
* Push-pull vertical and 
horizontal amplifiers * 
Vertical sensitivity 05 
to 1 ems volts/inch * 
Useful response from 5 
cps to 500 ke * TV-type 
multivibrator sweep gen 
erator * Stable, accurate 
sweep range: 15 cps to 75 ke 
terminals to CRT plates for 




















* Direct connection 
measuring % modula 
tion and voltage amplitude * Dual controls for 
Positioning trace on screen * Dimensions: BY x 
17x13 Ship. Wet. 29 ibs 













RF PROBE 
for 'SCOPE —<————"—— 


Germanium crystal pr 
measurements to over 200 me 


Model 425, or any other ‘scor 


Model P-76-K Complete Kit 
Model P-76 Factory Wired are 


RF tracing and 
Extends range of 

















HARVEY rapio co., INC. 


103 W. 43rd Street, New York 36, N. Y. © JUdson 2-1500 





justor 
ae PRECISE MEASUREMENTS 
i COMPANY 





You need this tool! 


MICRO CIRCLE CUTTER 


Cuts holes in steel panels. Has 
y famous MICRO fine site ad 





942 Kings Highway, Brooklyn 23, N 
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$3.00 FOR CARTOON IDEAS 
RADIO- ELECTRONICS 


cartoons every month 


prints several radio 
Readers are invited to 
contribute humorous radio ideas which can be 
used in cartoon form. It is not necessary that 
you draw a sketch, unless you wish 


Address 
RADIO-CARTOONS, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 


MAAAAAAAAAA SD 






















TV GLO-TEST 
The answer to the T.V. 
serviceman's prayer 























all 





















































ry GLO TEST 
r\ 
In 
‘ EMT 
{ 
rT ' 
GLO TEST 
at all 
t ! 
\ ‘ 
© USES the 
A few of 
50 USES h range 


, $12 50 
VIDEO SPECIALTIES INC. 
4508 Firestone Bivd __ South Gate, Calif 



























WE HAVE THE 


World’s Largest 
Selection of 
TV Antennas 


JOHN MILLER 
“The Man Who Knows” 


MILLE 


TELEVISION CO. 


We Moke Antennas 
For Any Reception Condition 


Why stock antennas from 10 manufac- 
turers—when no matter what the recep- 
tion problem is there’s a Miller antenna 
that does the job. WE OFFER THE 
WORLD’S LARGEST SELECTION OF 
TV ANTENNAS. As the West's pioneer 
builder of 
one million antennas since 1948, we 
guarantee you TOP QUALITY at a 
REALISTIC PRICE. Send for o complete 
catalog of the world’s largest antenna 


TV antenna manufacturer, 


selection. 


| VHF MODEL FRM-200 


——S egy, 
22-4, Fringemaster 
ee Se $2795 


The king of the fringe area antennas. Adapted 
from the radar screen antennas employed so suc 
cessfully by the military services. Broad band on 
all VHF channels. Amazing long distance recep 


tion (up to 150-175 miles). 


Miller Television Co. 
2840 Naomi 
Burbank, Calif. 


~-—-— Write for Free Catalog! — — — 


Gives Complete Information on World's Largest 
Selection of TV Antennas. Just Off Press rite 
for Your Free Copy Today! 


Name 
Company - 
i. sincatieniesiiiinenmngini 


City & State 
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ELECTRONIC LITERATURE 





Any or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead—do not use 
postcards. To facilitate identification, 
mention the issue and page of Raoio- 
E.ecrronics on which the item appears. 
All literature offers void after six months. 











ANTENNA BOOKLET 
LaPointe’s new 30-page well-illustrated 
pocket-sized booklet describes their en- 
tire Vee-D-X line of u.h.f. and v.h-f. 
antennas and accessories, including 36 
products, headed by the company’s new 
antenna rotator. 

Free on request to LaPointe 
tronics, Inc., Rockville, Conn. 


Elec 


RELAY DATA 

Davis Electric’s Decohm products are 
described in a 3%-color booklet recently 
issued by that company. Complete tech- 
nical data on various molded-coil type 
open relays, hermetically sealed can- 
ister-type relays, and television de- 
flection yokes is given. 

Available free from the Davis Elec- 
tric Co., 230 N. Spring St., 
Girardeau, Mo. 


TV ACCESSORIES 
Tele-Matic has issued a 28-page catalog 
describing their TV accessory and 
antenna line. Included on the illustrated 
loose-leaf sheets are wave traps, fil- 
ters, switches, transformers, antenna 
couplers, u.h.f. and v.h.f. antennas, a 
TVI analyzer, and a u.h.f. booster. 

Gratis from Tele-Matice Industries, 
Inc., 1 Joralemon St., Brooklyn 1, N.Y. 


Cape 


HIGH FIDELITY 

Admiral’s What You Should Knou 
About High-Fidelity is an attractively 
illustrated 12-page booklet discussing 
the how, why, and what of high quality 
reproduction in nontechnical language. 

10¢ in stamps or coin from the Ad- 
vertising Dept., Admiral Corp., 3800 
Cortland St., Chicago 47, Ill. 


VIDICON BOOKLET 

Technical information on RCA deflec- 
tion-circuit components for use with the 
small television camera tube, the 6198 
vidicon, is supplied in a new 14-page 
booklet. Recommended circuits are 
shown in a 6-page application section. 

Single copies available free on re 
quest to RCA Tube Department, Com- 
mercial Engineering, Harrison, N. J. 


GENERAL CEMENT CATALOG 
G-C’'s 64-page, 2-color catalog gives de- 
tailed descriptions, specifications, and 
prices of their complete line of radio, 
TV, and electronic products. All prod- 
ucts are listed by types in an index for 
quick reference. More than 3,000 items 
in over 150 classifications are included. 

Request Catalog No. 156 from Gen- 
eral Cement Mfg. Co., 904 Taylor St., 
Rockford, Tl. 


CORRECTION 
Temples of Tone, the high fidelity 
brochure described last month, is not 
available direct from Electro-Voice, 
Inc. as stated, but may be obtained from 
local Electro-Voice distributors. 


| 


INDUSTRIAL 
TELEVISION 


ITV is a new and growing 
phase of TV and will pro- 
vide exciting opportunities 
for service technicians. 


W rite to us for information 
concerning a new inexpen- 
sive instruction series that 
teaches you commercial 
equipment as well as data 
on how to construct your 
own low-cost camera to 
learn circuit techniques. 
Write for information or 
send $1.00 for sample les- 
son. No obligation and 
money will be refunded if 
not satisfied. 


EDWARD M. NOLL 


Box 94, Hatboro, Pa. 











OUTSTANDING VALUES! 


CONDENSER 


TESTER 





$6.95 ea 





SA, 5V at 3A 
$7.95 ea 





A. Pr \ 
$8.95 ee 








A. Pr 
$8.90 en 

a Pr 

ent for 80 
$10.80 ea 


\ 
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\! av t 
$1.80 ea 





ri 


ae 0 
arty dnl 


7V at 
$2.79 ea 
10,000 ulation. Pri. 115 
$3.39 ea 


OFFENBACH-REIMUS 


1564 Market Street, San Francisco, Calif. 





‘ 110A Af 
AC “ 














OSCIL-O-PEN 


convenient test oscillator for all radio 
alignment © Small as a pen © Seif 
Range from 700 cycles audio to over 

¢ Output from zero to - 
Used by Signal 


Extremely 
servicing 
powered © 
600 megacycles ut 
’ © Low tin cost ¢ 
© Write for information 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 
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TUBE MANUAL 
Tung-Sol has issued the 19th edition of 
its Electronic Tube Characteristics 
Manual. The first 166 pages contain all 
the technical information about receiv- 
ing and cathode-ray tubes required by 
engineers and service technicians for 
everyday use. Six different colored 
pages are used to separate the many 
charts, diagrams, and technical data for 
easy reference. 
The manual is distributed through 
Tung-Sol tube wholesalers. 


TRANSISTOR MANUAL 
CBS-Hytron has issued an &-page illus- 
trated booklet as an introduction to 
transistor theory, data, and applica- 
tions. Both point-contact and junction 
transistor operation are explained by 
vacuum-tube analogy. 

Among the nine basic transistor ap- for FAST, ACCURATE ORIENTATION OF ANY UHF/VHF 
plications are hearing-aid and radio TELEVISION ANTENNA 
receiving circuits, and s circuit for use If TV antenna orientation is a problem in your area, here is a piece of equipment that pays 
in switching applications. for itself every day it is used. It's the new MOSLEY “ORIENTOR"—a simple-to-use, compact 
Gratis from CBS-Hytron, Danvers, and low cost device that enables the installer on the roof to know, instantly and unerringly, 
Mass. just what is occurring in the TV set. 





SOUND CATALOG 


Hudson’s oe 56 page 1954 high-fidelity HERE’S HOW THE “ORIENTOR” 


catalog nas a 3-page introduction on 
the meaning and methods of achieving SAVES TIME AND MONEY... 
high-quality sound. The booklet itself J Permits ONE MAN To Do The Job Formerly Requiring Two! 
includes. tuners, amplifiers, speakers, Vv Makes Possible Use Of Low Cost, Portable VOM* 
record changers, tape recorders, and To Read Relative Video Signal Strength! 
cabinets, and is of interest to both Vv Eliminates Need For Extra Wires From Set To Roof! 
music lovers and professional sound Use To Determine Best Lateral. Vertical and 
men. Directional Orientation Of Antenna! 

Free on request from Hudson Radio Aids In Determining If Transmission Line 
& Television Corp., 48 W. 48th St., New Is Functioning Properly! 


> ol THE NEW MOSLEY “ORIENTOR", includes dual isolation 
York 36, N. Y. Try it on your next installation job. You'll quickly see network units, ready-to-use leads for connecting unit to 
why the MOSLEY “ORIENTOR” has been termed “The Set without removing cha and complete instructions. 
AUDIO EQUIPMENT TV installers’ Handiest Tool Since The Step-ladder...!” Catalog 903, Dealer Net, just $7.50 


Sun Radio’s 1954 high-fidelity catalog Descriptive Folder, Form 903, Sent Upon Request 








is a 93-page, profusely illustrated book- ‘ = 
let which features a compatability chart 
of radio tuner and amplifier components w/e NEW MOSLEY 
and a 5,000-word article on the subject 
of planning a home music system. 
Phono equipment, tape recorders, 
tuners, amplifiers, loudspeakers, cab- 
inets, and binaural equipment are de- 
scribed and illustrated. 

Gratis from Sun Radio & Electronics 
Co., 650 Sixth Ave., New York 11, N.Y. 


wr 


Write for 
ANTENNA FOLDER your free copy 


Wells and Winegard has issued a folder of this catalog. a. ae \ St. Charles Rock Road 
describing its complete antenna line. @. nani St. Louis 14, Missouri 
V.h.f. and u.h.f. antennas are included. 

Free on reqiue st to Wells and Wine- 
gard, Burlington, lowa. 














> VALUABLE COUPON—ScOOP < FREE FREE 


ANTENNA MANUAL AUTO RADIO FOOT CONTROL —| ist $2.50 


; TUBES STD. BRAND 12807 or 557 | Write fer yeur 
, , - r . os T 4 . 

A newly revised, 1954 edition of 7 VOL. CONTROLS STD. BR. 5 Mew W. SW ‘ one. at ‘Gimalate 

— 7. ’ CONDENSERS—4040 Mid. 1509 € pa P 

Tenna Tips, by Mandl and Noll, has CONDENSERS 20-20) Mid. 150% . INDEX to all popular 


_ > Sion LOOP ANTENNA HIT) te > ' Sup Publications 
been issued by Snyder. The 44-page | ('s cous 453 KC ‘11tsn2iar ‘ Complets INDEX 6 -Hiagpect ye iba 


2 tor $0.99 


adio and TV manu 
*ke referenc ‘ , . Ss OSC. CONUS 455 KOC (for 128A7 ‘ f 
poe ket referenc e manual now ing ludes | °$ eo og io sp rp mced: Moat - Often - New hod oft je seats 
an “Antenna Selector section, with DIAL CORD KIT—100 ft. Asstd. & 6 Spr of odio ae i . 
* ‘ GRILLE CLOTH4 Aastd O° xO" & 10 K ' ail s 'orge index wi 
first, second, and third choices for each @ COMBINATION KITAll Above Ite Onl RADIO s | te you just what 
area WITH TH’S COUPON—ORDER AT ONCE | models are included 
. Write for Monthly Coupons and Bulletin | { kk yjsion n off SUPREME 
< j 


Also included in the subject matter | RADIO DISTRIBUTING CO., Sun Valley, Cal. Most - Often - Need 


are the latest u.h.f. and v.h.f. data, : | Infor ed Radio ond 


Directronie antennas, Yagis, installa- YOUR TESTER DAMAGED? 9 onan tae aaneees 


tion do’s and don’ts, dimension guide, Let Douglas Repair it > omen. Includes 


channel frequencies, helpful hints, and Contractors to U.S. Government yours PURE, jos! cond 
many other subjects relating to tele- rote, taal ge omg gl Raggy hanging Been tamp for postoge 
vision antennas. service, For immediate estimate send instrument by SUPREME PUBLICATIONS 


7 P. 3 ns. to 1760 Gaisam Ra qhiand Park, tit 
; Free copies may be obtained by writ- DOUGLAS INSTRUMENT LABORATORY ee 
ng to Snyde r Mfg C 0., F hiladelph 1a Electrical instrument Repairers RADIO-ELECTRONICS 


40, Pa. END 1360 Werte Avense Sesten 19, Mass. when answering advertisements 


Free to readers 
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TELEVISION 
FUNDAMENTALS 


Written by General Electric Co. experts, 
thin bh k gives a simple presentation of 
basil 3 principles that a radio techni 

clan must know to advance to TV service 
and installation work. The treatment Is 
sound and theoretical ae 
element of the receiver 

to pleture§ tube Includes practical tr 

stallation procedures, and trouble hoot 

Ine chart for quick spotting of receiver 
faults. By Kenneth Fowler and Harold KB. 
Lippert, both of the General Electric Co. 
524 pp. 444 Illus... 87.00. 


cribing each 
from antenna 


_ 


Principles of 
TELEVISION 
SERVICING 


Step-by-step information on all 
of commercial receivers how to install 
service, and repair them. Shows how to do 
most testing with just three pleces of 
equipment: vacuum-tube voltmeter, oscil 
loscope, and alignment generator. Dozens 
of trouble-shooting charts suggestions 
about going into a servicing business 
Hy Carter V. Rabinoff, Dean; and Magda- 
fenn Wolbrecht, Vice-Pres.. Amer. TV 
Lab of Callf, 560 pp., 375 tllus., 87.50 


s&s TELEVISION 
o® BROADCASTING 


manual for radio engineers, 
personnel, and others inter 
technical aspects of television 
broadcasting. Covers in detail the equip 
ment. facilities, and techniques involved 
in the running of a television studio 
topics such as lighting, staging television 
recording, and color television equipment 
iby »pward Chinn, Cole bin Brondensting 
System. 700 pp., 180 Illus., s10.00 


BPP III ST 
MUSICAL 
ENGINEERING 


An interrelated engl 
neering treatment 
sound, speech, musk 

sical instruments, aco 

tics, and sound reproduc 
tlon. By Harry FF. Olson. 


ELECTRONICS FOR 
COMMUNICATION ENGINEERS 


selected articles 


types 


A practical 
operations 
ested in the 


ew 


369 pp., 87.00 


Brings towether carefully 
from Electronica on radio communication 
and broadcasting, television, and radar 
Hy John Markus and Vin Zeluff. 624 pp., 
10.00 


HANDBOOK OF INDUSTRIAL 
ELECTRONIC CIRCUITS 


Giives you 433% useful, time aving indus 
trial electronic circuits complete with de 
eriptions of use and performance iy 
John Markus and Vin Zeluff. 272 pp., 87.50 


CBP PB PPP/“PPEPPPPPZPPUP-U_P_PPPPLPB 


10-DAY FREE EXAMINATION 


—S Ss ee ea ee ee ee ee ee ee oe ae ae og 
I McGraw-Hill Book Co., 330 W. 42 St., NYC 36 J 


checked below for 10 da ina 


returt 


Fowler & Lippert—TV FUNDAMENTALS—$7 00 

see & Wolbrecht—TELEVISION SERV 
SO 

Chinn—TELEVISION BROADCASTING—+410.00 

Olson—MUSICAL ENGINEERING—$7.00 

Markus & Zeluf—ELEC. FOR COMM. ENGRS.— 

$10.00 

Markus & Zeluf—HDBK. OF 

CIRC.—$7 50 


| (Print) 
Name 


IND'L 


i Address 
B city 
i 

i 


i Position c-l 
This offer applies to U. 8. only 
L —_——_es ee ewe eee 


Company 





BOOK REVIEWS 


HOW TO UNDERSTAND AND USE 
TV TEST INSTRUMENTS, by Milton 
S. Kiver. Published by Howard W. Sams 
& Co., Inc., Indianapolis 5, Ind. 8% x 11 
inches, 147 pages. Price $3.00 

Realizing that a craftsman’s work- 
manship and efficiency may be consid- 
ered a direct reflection of his knowl- 
edge and ability with the tools of the 
trade, the author has dedicated thi 
book to a better understanding by the 
technician of TV servicing instruments 

Five chapters are devoted to detailed 
discussions of vacuum-tube voltmeters; 
AM, FM, marker, and cross-bar gen- 
erators, oscilloscopes, special-purpose 
probes, voltage calibrators, _ field- 
strength meters, and other TV test 
equipment. The author shows schemat- 
ics of typical test instruments and goes 
into considerable detail on each device, 
explaining each control and showing 
how and why it is used. 

The sixth chapter discusses the use 
of the various instruments in aligning 
FM and TV receivers, and the seventh 
chapter describes the use of test in 
struments in solving difficult TV re- 
ceiver servicing problems.—RFS 


TELEVISION TUBE LOCATION 
GUIDE (TGL-4) Compiled and _ pub- 
lished by Howard W. Sams & Co., In- 
dianapolis 5, Ind. 54% x 8% inches. 
Approximately 190 unnumbered pages. 
Price $2.00. 


This is the fourth volume of Tele 
vision Tube Location Guide. It brings 
to the TV service technician drawings 
showing the location of each tube in 
relation to the others and the major 
above-chassis components in 173 dif 
ferent used in a far greater 
number of models. These charts enable 
the technician to locate, remove, and 
replace tubes which cannot be seen 
without pulling the chassis. Each 
socket diagram shows the location of 
the blank pin or key to simplify re 
placing tubes in sockets that cannot be 
seen from outside the cabinet. 

Each layout shows the location of the 
fuse or fuses and lists the rating and 
data on the circuits which they protect. 
This enables the technician to determine 
if the defective circuit is protected by 
a fuse—information that can be ex- 
ceedingly helpful in isolating the source 
of trouble. 

Also included with each layout chart 
is a listing of typical circuit-failure 
symptoms and the tubes that are likely 
to cause circuit failure. This aids in 
making a preliminary diagnosis of the 
trouble without removing the chassis. 

RFS 


chassis 


MOST-OFTEN-NEEDED 1953 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION. Compiled by M. N. Beit- 
man. Published by Supreme Publica- 
tions, 1760 Balsam, Highland Park, 
Ill. 84 x 1034 inches, 192 pages. Price 
$2.50. 


Volume 13, the 1953 edition of the 
Most-Often-Needed Radio Diagrams 
series, is an inexpensive source of origi- 
nal manufacturers’ schematics, align- 


Brach... 


exclusives! 


D eveiops highest gain 
Designed for service 


D cesn't flicker 








D esigned to reduce vhf skin losses 


D iversitorm peaks on 82 TV channels 
D evisea eccentric joint does it ail 








Manufacturing Corp. 
Div. of General Bronze Corp. 
200 CENTRAL AVE., 
NEWARK 3, N. J, 


a> 


Since 1906 











ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
Helps eliminate glare and snow in fringe 
2 up to 16” 
$2 size 21 $2 


used 


(Also available are 
. pay postace 
juaranteed 








world’s finest radio kits 
Write for free Brochure 


NO 120 Cedar 
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the book that teaches 
you fast, expert 
service techniques 


“AM-FM 
SERVICING 
SHORT-CUTS” 


by Milton S. Kiver 


Based on 
Actual 
Case 
Histories 


shows you how 


to solve 
tough jobs 
FAST 


Pays For Itself on Your First Repair 


This practical book describes a series 
of actual AM and FM service 
histories, each presenting a specific 
problem about a specific receiver. The 
symptoms of the trouble are described 
and then followed by a step-by-step 
explanation of how the service techni 
cian localized and tracked down the 
defect. Finally, there is a detailed 
explanation of how this particular 
trouble can be tracked down and solved 
in any receiver 


cast 


The book is divided into ten sections, 
each of which deals with specific 
troubles, such as hum, oscillations, 
weak sets, etc. The handy index makes 
it possible to refer instantly to the 
specific troubles and solutions dis 
cussed in the various case histories 
The discussions which follow each case 
history are invaluable they explain 
how to apply the proper time-saving 
techniques to any AM or FM receiver 
Here, in one handy volume, is the suc 
cessful experience of experts to make 
your service work easier, quicker, more 


profitable 52 pages, 5!'_ x 8% 


The Book that Pays for Itself 
on a Single Service Job 

ORDER RK-1 
ONLY 


$150 


ORDER 
TODAY 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, or 
write to Howard W.Sams & Co., 
2205 East 46th St., Indianapolis 5, Ind. 
My (check) (money order) for $ 
enclosed. Send 

“AM-FM Servicing Short- Cuts” 


Inc., 


copylies) of 
($1.50 ea.) 
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BOOK REVIEWS 


diagrams, 
trouble- 


ment data, dial-stringing 

voltage measurements, and 
shooting hints covering about 400 dif- 
ferent AM, AM-FM models, 
and record players and record changers 
made by leading manufacturers. Al 
though this compilation cannot possibly 
have the coverage and detailed data of 
larger manuals, its low 
and small size give it a place on the 
work-bench of small shops and _ part- 
time service technicians.—RF'S 


receiver 


service cost 


TELEVISION INTERFERENCE 
(Third edition). Compiled and edited 
by Philip S. Rand. Published by Rem- 
ington Rand, Inc., New York, N. Y. 
8', x 11 inches, 107 pages. Single 
copies obtainable for 25¢ each from 
Anne Smith, Remington Rand, Inc., 315 
Fourth Avenue, New York 10, N. Y. 

This third edition is a complete 
anthology on TVI containing reprints 
of full-length articles on the subject 
which appeared in many trade and 
technical publications. Readers will 
find this edition consists almost entirely 
of material published since the printing 
of the second edition. Of the 30 articles, 
8 were published originally during 
1953, 13 during 1952, and the remain- 
ing 9 between November, 1951, and 
December, 1948. 

In addition to the articles, there is 
a bibliography listing 100 articles and 
short items on TVI which appeared in 
QST magazine. Instead of outlining the 
contents of each article, this reviewer 
feels that it is sufficient to state that 
this book should be read by every ama- 
teur radio operator, TV tech 
nician, broadcast station engineer, and 
operator of diathermy and_ radio 
frequency heating apparatus.—RF'S 


service 


SMALL TRANSFORMERS AND IN- 
DUCTORS, by A. MacFkadyen. 
Published by Chapman & Hall, 
London, England. 6 x 8!) inches, 
pages. Price $8.25 

Of all the components in 
TV, transformers the 
There many 
types and they appear to have so little 
This shows that all 
kinds of transformers, whether 
power, r.f., instrument, 
based on the same 
Charts, tables, and formulas 
to design and use coils and cores 

The book begins with circuit 
both electric and magnetic. The 
the essentials of an 
transformer: with no 
leakage. From this hypothetical stand 
ard, he proceeds to describe 
tions” that always 
tributed capacitance, and 
losses, leakage reactance, and so on. 
We find that each imperfection has the 
same result as a hypothetical network 
added to the ideal standard. 

Other chapters describe the measure- 
ment of inductance, the design of 
power and h.f. transformers, and the 
principles of pulse transformers. The 
last chapter contains much data on iron 
cores and coils.—/Q END 


Ltd., 
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FOR BEST TV 
RECEPTION IN 
ANY AREA... 


use these 
practical aids 


Mandll’s 
Television Servicing 


This famous service guide shows you, in the 
clearest, most practical way, how to locate 
and correct flaws in TV receivers and how 
to improve reception in fringe areas or diffi- 
cult locations. You'll see how each unit in 
the receiver works, how it is set up by the 
different manufacturers, what flaws may oc- 
cur in it, how these show up on the TV 
screen, and how to correct them. A master 
trouble index makes it easy to spot the cause 
of trouble and turn directly to the instruc- 
tions for correcting it. The latest improve- 
ments, the hard-to-find troubles, and every 
other detail that can help you get the most 
out of a TV set at any location are included. 


Fischer’s 


KX Radio & TV 
“a Mathematics 


This book makes it EASY to use the formulas 
and work the calculations essential for the 
best resuits in radio and TV servicing or con 
struction, Conveniently arranged under top 
ics such as focus and centering, antenna 
power, and 400 others, are the formulas to 
use, the numerical values to substitute and 
step-by-step solutions to all common prob- 
lems involving math. A quick, accurate cal- 
culation is the shortest and best route to the 
results you want in TV. This book shows you 
how to make such calculations 


3 Noll’s 
la Rae TV for 
| Radiomen 


One ot the most widely used of all books on 
TV theory and construction, this book cells 
you in simple, non-mathematical terms the 
function of every TV element, and gives 
practical instruction on installation, align 
ment, and adjustment. Here is THE BASIC 
knowledge you need for any work on TV 


SEE THEM ON APPROVAL 


p t 
Se See ee ee ey 
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Please send me the books checked below. I 
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NEW YORK CITY SERVICEMEN 
FREE; 2 Subway Tokens with any $5.00 
Purchase from our Store. 
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The MALLORY CONVERTER 
Packs ALL Features in Half the Size! 


The new Model 88 has these important Sales Advantages 
originated by Mallory: 


Less than half as large... . measuring only 75;"’ wide x 5%’ high x 4°¢" 
deep... yet full Mallory quality. 


It has linear tracking. Tuning is easier, more exact than ever. No bunching 
of channels. 


The Preselector in the new 88 protects against image interference, oscillator 
radiation and interference at the IF frequency. It insures better selectivity. 


The Mallory 88 Converter adds all UHF channels to any TV set without 
sacrificing a single VHF channel. 


Design refinements and precision quality of the 88 assure high quality 
picture definition and easy tuning. 


The customer has nothing more to buy, no adjustments to make for addi- 
tional new channels... even if he moves to another area. 


Installation is easy. It only takes a few minutes to connect the antenna 
and power leads from the Converter to the set. It can be done right in the 
customer’s home. 


ASK YOUR MALLORY DISTRIBUTOR for complete details of the new, 
handsome, compact Model 88 Converter. It can be your answer to bigger 
profits ... just as all Mallory Converters have been for dealers in arecs 
where UHF is already on the air. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Lets face it... 


... the best tube you can buy 
1s your best buy 


When it comes to anything so important in radio and television serv- 

icing as a receiving tube, performance means much more than price. 
After all, when you purchase a receiving tube, you are 

not buying just glass and metal. Your reputation and your 

profit depend on the performance that tube will provide! 


If you try to cut corners by buying 
“seconds”... or by using “just any tube 
brand,” you may be in for trouble. 
Unnecessary callbacks alone can eat up 
all your profit. That’s why we think 
you'll be interested in these two facts 
about RCA Receiving Tubes. . . 
First Fact: There is no such thing as a 
“second” RCA Receiving Tube that can find 
its way to market. If an RCA Tube fails 
to pass its final test, it is not only rejected 
. . ut is broken up, dumped into a “‘meat 
chopper” and ground up into so much hash. 
Second Fact: The quality of RCA 
Receiving Tubes is continually being 
“upgraded.” For instance, when tele- 
vision came, you asked for an improved 
6SN7-GT. As a result, RCA’s 
6SN7-GT is a far better tube 
than the 6SN7-GT of yesterday. 
You see, we guard our reputation 
as zealously as you guard yours. 
So let’s face it . . . you just 
can’t afford to buy anything 
less than the best in receiving 
tubes—and that’s RCA. 
To be sure you're getting unused, 
factory-fresh RCA Tubes, buy them 
only ip the familiar red, white and 


black RCA Tube cartons through your 
authorized RCA Tube Distributor. 
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